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PREFACE. 



Whoever v^n^orei to ad4 » new book to the stock 
already in e^stenoe, is bound to show gpood and suf- 
ficient cause for such an addition. In the present in* 
stance, having no pretension to originality of matter, 
my sole aim has been to present to the reader, in what 
I conceived to be the most convenient form, every point 
of importance connected with the subjeot under consider- 
ation. 

• The book consists of Tvo Farts { the first of which 
embraces the Anatomy acnd Physiology of the Eye; 
while the second is devoled ex/skmvefy to its Diseases, 
and their Treatment. To apologize for the introduction 
of a description of the structure and physiology of the 
Eye, into this book, will, I imagine, be needless. To 
those who are sUdders for precedent, the excellent work 
of Mr, Travers will suffice ; but were no sudi example 
in y^fftff^^ 1 should still hazard its introduction, as I 
consider that an examination of its structure and phy- 
siology ought to go hand in hand with the investigation 
of its diseases; and he who is thoroughly conversant 
with its anatnmical structure, will be able to treat the 
various affectiona of its tissues on the same general 
principles which guide him in the treatment of similar 
affections in other parts of the body* 



lu i.ne manner which seemed best c 
dear and connected account of the 1^ 
siology of the Eye. 

The Second Part, which is devoted 
Pathology and Treatment of Disease 
for its basis some very clear and concis< 
delivered by Mr. Green, at St. Thomas 
subject in question, and which convey 
formation in a very small compass, 
has been somewhat modifi^, and ad 
made from the works of Lawrence, 1 
rie, where any deficiency was observed. 

The sources from whence I have drt 
for this book are the works of Messrs. 1 
Mliyo, Muller, Brewster, Lawrence, C 
rie. 

Suc|^ is a sketch of the contents of 

which is offered to the notice of the IV 

from a desire to place within the reach 
of studying the structure. fnT»rf?n«- «»- 
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original work^ from the conviction, that he, who facili- 
tates the approach to the fountain of knowledge, who 
communicates that to the many which before was only 
known to the few^ is entitled to almost as large a share 
of praise as he who adds fresh links to the chain of human 
knowledge. 

A. C. L. 

Three Crown Square* Southwark. 
October SOth« 183a. 
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AN 
ANATOMICAL DESCRIPTION 

OF 

THE EYE 

AND ITS APPENDAGES. 



The eyes, or organs of vision, are contained in two 
somewhat irr^ular funnel-shaped or pyramidal cavities, 
situated on either side of the root of the nose, and imme- 
diately under the arch of the forehead. 

ORBITS. 

These cavities are denominated the Orbits: which have 
their apices looking backwards and inwards, and their 
bases outwards and forwards. The axes of the two orbits 
are, consequently, oblique lines, which posteriorly con- 
verge, and decussate about the sella turcica, anteriorly, 
on the contrary, they diverge ; an arrangement by which 
the field of vision is greatly extended. 

Their Parietes, 

The walls of each orbit are formed by seven bones; 
namely, the frontal, the sphenoid, aethmoid, lachrymal, 
maxillary, palate, and malar bones. The upper wall or rtioC 
of the orbit, which is formed by tihe oi\A\.ii\.^jAaNA ^ '^^^ 



V r- 



is formed by the malar, superior maidllar} 
bones; the infra-orbital canal extends ale 
•urfaoe, transmitting vessels, which free! 
with the ophthalmic, and a nerve from i 
ferior palpebra derives its chief supply. T 
temporal wall is formed by the malar and s] 
and diverges considerably. The internal 
is formed by the lachrymal, sthmoid, sphc 
late bones ; it is plane and nearly parallel \ 
of the opposite side. Anteriorly, the base • 
formed by the frontal, the malar, and 8up4 
bones. 

Their Foramina. 

The foramina opening into this cavity 
Anteriorly in the base of the orbit there 
the suprcMytbiUUy for the transmission oJ 
bital or frontal nerve ; the ififra-orlntal, fc 
sion of vessels, and a nerve from which t! 
~^i..A Aow-ivtHi itM chief suDply ; the trudary 



rACIAL APPEHOAOE8. 

mic vdn; the ipheno-^ntuUhry /issure^ for tlie passa 
of the spheno maxilhuy nenre ; and two iniemal orbii 
foramina in the suture connecting the frontal and ntl 
moid bones, for the transmission of vessels and nervet 
the anterior one transmitting the nasal division iof tb 
ophthalmic nerve. 

Contend qf Ae Orbit 

The contents of the orbit are the eye and its append- 
ages, imbedded in a quantity of adipose substance. 
These appendages may, for convenience of description, 
1)6 farther Sivided into orbital appendages, which are 
situated posterior to the cornea ; and /aoi<il appendages^ 
which are placed anterior to the cornea. 

FACIAL APPENDAOE& 

THE SUPERCILIUM, OR EYEBROW. 

The arch of the eyebrow corresponds to that of the 
superciliary ridge upon which it is planted. It extends 
from the tuberosity of the frontal sinus to the external 
angle of the orbit. It consists of a thick row of strong 
short hairs, which have a disposition almost erect at the 
commencement of the brow, and are then arched oblique- 
ly outward, and gradually reduced in number so as to 
terminate the arch acutely. The few erect hairs corre- 
spond to the fibres of the corrugator supercilii muscle, 
the crescentic to the fibres of the orbicularis palpebrarum. 

The extent and fulness of the brows vary greatly in 
different persons. In some, especially persons of daric 
!omplexion and black hair, they hoveWXAXfti^Vl vK^^voftfe^- 



buc uruicuiar muscle of the palpebra. 1 
vates the brow, wrinkling the integumc 
head horizontally ; the latter depresses it, 
eyelids, being the sphincter palpebrarum. 
The corruffcUwes approximate the head 
cilia, drawing the integuments over the r< 
into deep longitudinal rugae: they coop 
orbicularis in the act of frowning. The 
subjacent muscles renders the brow an 
ture in regulating tbt: quantity of light, c 
field of vision, and in assisting the exj 
sterner passions. It would not be a usele: 
it were insusceptible of motion, the hair 
tageously placed upon the projecting ridg 
to entangle and arrest particles, solid an' 
might otherwise fall or trickle upon t1 
habitual depression of the brow is usual 
tant of a weak or morbid retina ; it is cb 
strumous .inflammation, and is observab 
where light is offensive, and in thosp *•* 
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the light falling upon the eye by the degree of their sepa- 
ration, or exdude it by their apposition. They consist of 
the skin externally, the conjunoiiva membrane inter- 
nally, and between the two are placed the orbicular mus' 
elej tarsal coflrHIULge^ and Meibomian foUicles ; and lastly, 
along the free edge of each there are a row of hairs, 
which are denominated ct/uv, or eyelashes : in the supe- 
rior there is also the expansion of the levator palpebrse 
mnsde. The skin covering the palpebrse is thin, and 
loosely conoeQted to the subjacent parts by a fine lax 
cellular texture, which abounds at the orbitar margins of 
the palpebrs. The frequent oedema of the eyelids, so 
disfiguring to the countenance, is owing to the abundance 
of this tissue void i)f fat, and subject therefore to serous 
infiltration. 

OrbictUaris Musde, 

On removing the skin and the subjacent cellular tissue 
of the palpebrsBi the thinly spread fibres of the orbicularis 
muscle may be observed; broad, thin, and somewhat 
oval, in some subjects very pale and indistinct, in others 
strong and well marked ; it arises from the internal an- 
gular process of the temporal bone, and from a tendon at 
the inner angle of the eye, by a number of fleshy fibres 
which pass round the orbit, covering first the superior 
and then the inferior eyelid, and also the bony edges of 
the orbit : it is inserted by a short round tendon into the 
nasal process of the superior maxillary bone. This mus- 
de is covered by and adheres to the skin ; superiorly it 
intermixes with the occipito frontalis, and covers the oor- 
rugator sujperdlii, the frontal veasela aaA.Tisn«»^^Jask^w^• 



rbital fibres of this muscle are strong and red 
ircularly round the base of the orbit ; the 
a]pebral fibres are pale, thin, and scattere( 
ontained in the eyelids ; the internal or cili< 
i a thick but pale fasciculus, situated under 
.t the edge of each eyelid. The palpebral i 
tortious adhere more closely to the skin, and 
Uiptical appearance, as 'the fibres from the 
ower eyelid intersect each other at (he out€ 
jid adhere to the ligament of the external o 
rhe horizontal tendon of this muscle passes 
achrymal sac, a little above its centre, an< 
aponeurosis, derived from its upper and Ic 
»vers all the anterior surface of the sac, and 
he margins of the bony gutter, in which i 
rhis tendon can be seen or felt through the ii 
luring life, particularly when the muscle is in 
when, the eyelids are drawn towards the te 
;he operation of opening the lachrymal sac, t 
ihould commence immediately below this u 



EfELASHEB. 

formed between the tarti and the tendon of the orbiouktri 
musde. 

TARSAL CARTILAGES. 

The tarH are two elliptical, elastic plates of cartilage, 
which give firmness and figure to the palpebrac, and af- 
ford a basis for the attachment of their several parts. 
The superior is semi-lunar and larger than the inferior, 
which is long and narrow. Their ciliary margins are 
thick : their orbital margins thin, and connected to the 
orbit by the palpebral ligaments, which are a continua- 
ticm of the periosteum ; these ligaments are stronger to- 
wards the temple, where they* decussate and attach the 
cartilages at their external can thus or commissure ; the 
tendo oculi fixes them internally. Their temporal ex- 
tremities are angular, their nasal rounded. The convex 
surface of the tarsi is covered by the fibres of the orbicu- 
laris and the cellular membrane, connecting them with 
the integument ; the concave, which is exactly moulded 
to the surfacd of the globe, is covered by the conjunctiva 
membrane. 

EYELASHES. 

The exterior borders of the sloped edges of the tarsi, 
which are opposed to each other, are furnished with ct/to, 
or eyeUuhe»y disposed in three or four rows ; these we 
may therefore call the ciliary borders of the tarsi. The 
apertures in which their bulbs are contained, are seen 
in the integument when the cilia are extracted ; they are 
more numerous and longer upon the centre than, thft «x-> 
tremities of the tarsal arch, and Cewei aiv^ ^qtN^ q^sl'Oki^ 



B PUNCTA LACRYMALIA. 

lower than the upper tarsus. Their direction is curved, 
those from the upper being arched upwards, from the 
k>wer downwards. The length and fuhiess of the eye- 
lashes vary in diiFerent individuals. They are oonunonly 
of the same colour as the eyebrows. 

FOLLICLES OF MEIBOMIUS. 

Upon the interior border of the tarsus the mouths of a 
row of follicles, seated vertically on the concave surface 
of the tarsus, form a slightly eminent line. These folli- 
cles are of a white or yellow colour, are arranged in 
nearly parallel vertical rows, and are more numerous in 
the upper than the lower 'eyelid ; when magnified, they 
appear to be small knotte4 tubes, resembling studs of the 
smallest pearls, arranged for the most part in parallel 
lines, and communicating with each other at their ori- 
gin from the orbitar edges of the tarsi, but terminating 
by distinct orifices upon their interior borders, which we 
may distinguish from the ciliary as the Meibomian bor- 
ders of the tarsi. In their length, connexion, and ar- 
rangement, they present considerable variety. The fluid 
they secrete in health is thin and sebaceous, lubricating 
the tarsal edges, preventing the effects of attrition from 
their frequent contact, and facilitating their motions 
over the contiguous surface of the globe. In diseased 
states of the follicles, this fluid may be secreted in a con- 
densed form, or after death in the shape of small white 
worms* 

PUNCTA LACRYMALIA. 

TAe obliquity o£ the tarsal edges, vfYAcYi «cq ov^cMAd to 



THE LACHRYMAL SAC 

each other, leaves a groove, or sulcas, between the M 
bomian borders and the surface of the globe, when t 
ciliary borders are in contact. This increases in breads 
toward the nasal angles of the tarsi, where the jmncU 
or orifices of the lachrymal excretories, are placed upo: 
two small eminences accurately opposed, and terminating 
the Meibomian borders ; they are two pinholes formed 
in the cartilaginous substance, tod thus preserved per- 
manently open. 

LACHRYMAL 1>UCTS. 

The lachrymal ducts extend from the puncta to the 
lachrymal sac ; the superior is longer and more curved 
than the inferior ; the former is concave inferiorly ; the 
latter is nearly straight, a little concave upwards ; they 
both open into the external part of the sac, a little above 
its middle, sometimes by one, and sometimes by distinct 
orifices, behind the tendo ocuU ; each duct is surrounded 
^y a process of that tendon, and lined by mucous mem- 
brane. 

LACHRYMAL SAC. 

The lachrymal sac h a small oval pouch of mucous 

nnbrane, closed above, and leading below into the na- 

duct ; it is situated in a fossa formed by the anterior 

cave portion of the os unguis, and the nasal process 

he superior maxillary bone on which it rests ; in front 

s covered by the skin, the tendo oculi, some fleshy 

« of the orbicularis, and a strong fascia which is de- 

I from the tendon, and connected to the surrounding 

margin. On its outer side tViere \& wv o^xvvcv^ \«t 



nc, and directing the ducts and their contei 
it ; it is not, however, in all subjects, to be di 
from the orbicular, which last can effect the 
cribed to this small muscle. 

KASAL DUCT. 

The naaai dttci, which is the continuation 
chrymal sac, and is about three-fourths of 
length in the recent state, descends obliquely 
and a little outwards, surrounded by the ma 
guis, and inferior spongfy bones ; beneath t! 
opens by a small slit-like orifice, which is sur 
a circular fold of mucous membrane, into the 
tus, about an inch from the anterior part of 
this duct is formed of mucous membrane only 
nected to the periosteum. 

The puncta absorb the tears, which have 
ducted by the tarsi from the lachrymal duct 
vey them into the sac, to pass off by the nasal 
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the common mucous membrane of the nostrils, fauces, 
and alimentary canal. 

The conjunctiva, having lined the interior surfaces of 
the tarsi, is connected to the h'gaments of the tarsi and 
palpebral muscles, and thence reflected on the globe of the 
eye, so as to form an oblong sac or pouch. Its attach- 
ment to the sclerotic is such as to prevent its forming 
folds in the motions of the globe, to the freedom of which 
it offers no impediment. As it approaches the cornea, 
its attadunent becomes more strict, and at the margin of 
that membrane it is inseparable from it. Its continuity 
is ascertained by dissection, but its tenuity and transpa- 
rency are increased, and when held to the light it has a 
nearer resemblance to a very delicate lamella of the cor- 
nea than to the conjunctiva of the sclerotic. After ma- 
ceration, the separation is more readily effected. 

Its cofUmvity demonstrtUed by Disease^ 

The character of thift membrane is so materially modi- 
fied by its several relations with the integument, the 
tarsi, the sclerotic, and the cornea, that its continuity 
alone establishes its identity. The fact of this continuity 
is, however, corroborated by some pathological pheno- 
mena, which so often illustrate problematical points in 
anatomy and physiology. For example, the conjunctiva 
furnishes the matrix for the adventitious vessels, which 
are created to repair breaches of the corneal texture. 
These vessels, whether formed by the healing process, 
or opened by long continued diseased action, as in chro- 
nic ophthalmia, are obviously superficial. The circum. 
stances by which they are produced^ stx^ K^kiAX^iKX&TOi&^V) 



;tly depicted uy tue margiu vi xuts aurasure 
»ntra8t of the surfaces. This is very dissimil 
iterstitial ulcer of the cornea. The pterygiu 
isease, exhibits the continuity in a very stril 
er. It has a full broad base next the cantl 
le conjunctiva lies loose, and is gradually flat 
rawn to a point, so as to have a wedge-like 
pproaches the cornea. But although the de 
eneath the conjunctiva, it does not stop at t 
ut slowly travels across it. The strictness of th 
Iters its appearance ; the lymph, shed betwe< 
iinctiva and cornea, presenting only a progret 
opacity, instead of the fleshy elevation which 
ipon the sclerotic. The continuity of the i 
ezture is demonstrable. 

Upon the tarsi the membrane is closely adl: 
Jthough transparent, appears of a pale red 
;he sclerotic and cornea it is colourless. Tl 
x)njunctiva, however destitute of red vessels i 
juil state of the organ, becomes conspicuou 
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vessels freely inosculating from its opposite sides, and 
anastomosing with each other. The increaise in number 
and extent of these vessels is a gradual process, demon- 
strable to observation ; and the inflammatory action 
which precedes this state is ordinarily of ctmsiderable 
duration. The incapacity of the vessels of tlie corneal 
oonynnctivm to receive red blood, seems to depend upon 
iikB itrictnen of its adhesion. 

Valvula SemUunaris, 

The oonjonctiva is attached to the canthi of tlie eye- 
lids, and, at the internal can thus, forms a semi -lunar 
du^CBtare in the shape of a valve. The horns of this 
cresoentic fold are lost in the sinus palpebralis, or angular 
fold of the conjunctiva. 

Carunotila Lachrymalis* 

On the fore part of this valve, a small red glandular 
body, eammmda laekrymalis^ is seen, occupying the hol- 
[ low of the canthns. The caruncula is a granulated sub- 

stance, of a conical form and a deep red colour. The 
base of the oone is next the orbit, the apex towards the 
eye, A few fine hairs are scattered over its surface. It 
if made op of a congeries of minute follicles, secreting 
that moGOS which accumulates during sleep in the form 
ef a gnmmy matter, at the inner comer of the eye ; and 
appain to perform a similar office to that of the Meibo- 
mian glands, which are confined to the tarsi. 

Fsom the above description it will be understood, tha 
the palp^ra, the anterior hemi^here of the eyeball, an 
die lacbrymal paiiagcs, are every whexo con^x^ V) \^ 
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faces, healthy and morbid, remote and oont 
that the diseases with whidi they are affect 
the most part a common character. 

VESSELS OF THE EYELIDS. 

A superior and inferior branch, derived fro 
thahnic artery, at its egress from the orbit, c 
the orbital edges of the tarsi, and form by inc 
the external angle, a complete aretts paipebr 
perdliary arch is also formed by the union oi 
ciliary artery, from the ophthalmic, with it 
The nasal branch of the facial artery assists 
these arches, and freely communicates with 
branch of the ophthalmic. The superior ooro 
verse facial, infra-orbital and temporal artery 
in the supply of the palpebrae. 

The VEINS, beginning by small radicles £ 
poeite margins of the tarsi, form an intricat 
neath the skin of the palpebne, and are collei 
fadaU supnM>rbital, and deep temporal vein. 
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frontal branch of the fifth pair snpplies the superciliary 
and superior palpebral branches; and the infra-orbital, 
Or first branch of the superior maxillary nerve, gives off 
tliree principal branches, which turn round the trunk of 
the facial vetn, to be dispersed upon the lower eyelid. 

FECULIARITIE8 OF THE UPPEB AND LOWER 

EYELIDS. 

Thus far, the anatomical structure of the eyelids has 
been generally described ; there remain some peculiarities 
which are now to be examined. The superior is broader 
than the inferior palpebra, covering two-thirds of the 
surface of the globe by its descent. It is also more move- 
able, the inferior palpebra being inconsiderably elevated 
to meet it in shutting the eye. The superior palpebra, 
when drawn up, makes a doubling or deep crescent- 
shaped fold in the skin under the orbitar arch, which is 
effaced when the palpebra fiEdls. Upon the skin of the 
lower eydid narrow and gently curved rugs are seen ; 
these, which are signs of the unequal contractility of the 
skin and the muscular fibres beneath it, are more strong- 
ly marked in persons of advanced years, in whom the 
musdes have been longer and more rigorously employed, 
and whose skin is loose or redundant from the absorption 
of the adeps beneath it. 

The parts next in order that we have to examine are 
the 

ORBITAR APPENDAGES. 

PERIOSTEUM. 

The walls of the orbit are lined \)^ % '^^xoci^^Sk ofl ^<& 
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dura mater^ which, passing oat of the cranial avHty^gires 
a periosteal .oQFering to the bones of the orfait, and be- 
comes continuous at all its openings with the periosteiun 
of the head and face ; hence the extensive sympathetic 
pains in inflammatory affections of the bones of the face 
and cranium, and their common membrane. Hence also 
probably the suppurative inflammation of the dura mater, 
after extensive fractures and injuries of the orbit* 

FAT. 

The fat, which in health is secreted abundantly in the 
orbit, surrounds the optic nerve, and invests the posterior 
surface and sides of the globe, forming for it a wii bed, p 
and defending the vessels and nerves from oompre8sio& •• 
in its motions. In emaciating diseases its dimSnotion by . 
absorption produces that characteristic sinking of the 
globe in its socket, and loss of convexity in the eyelid, 
which is familiarly expressed by the term '' hoUow-eyed." 
On the other hand, its secretion in excess, as in morbid 
obesity, protrudes, compresses, and thus induces conges- 
tion in the vessels of the eye. 

The muscles of the orbit are seven in number ; viz., 
the levator palpebne ; the rectus superior, inferior, in- 
temus, and extemus; obliquus superior and inferior. 

LEVATOR PALPEBRiB. 

The levator palpebne is the highest muscle in the orbit ; 

it arises narrow and tendinous from the upper edge of the 

forameu opticum, passes forwards and outwards beneath 

the frontal nerve, and becoming broader, bends down in 

/ront of the eye ; it then ends in a deoM cfiUular expan- 
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lioa, whidi is inserted into the superior border of the 
l>ni] cartilage and into the superior palpebral sinus of the 
Mjaactiva, behind the palpebral ligament. Use, to ele- 
^*to and retract into the orbit the upper eyelid. From 
^nature and extent of its connection with the eyelid, 
■tviRilts that the partial division of the tarsal ligament, 
Veren the removal of the cartilage, does not take awa y 
^ power of elevating the lid, as the paralysis of th s 
^ttdedoes ; the elevation, however, under these drcum- 
•*«■, is imperfectly performed. 
Ilie reeH muscles are four in number ; the superior or 
^Mmt oeuHj the inferior or depressor ocu/t, the internal 
^^[Uuetor O0u/t, and the external or abductor oculu 

RECTUS SUPERIOR. 

^Rie ret^us superior is broad, thin, and tendinous at its 

and fleshy in the rest of its extent ; arising 

the border of the foramen opticum and the partition 

it and the foramen lacerum ; inserted into the 

about a quarter of an inch behind the cornea. 

SMiperior surface of this muscle is covered by the 

palpebrse ; the inferior is pku»d upon the optic 

the ophthalmic artery, and the nasal branch of the 

uo nerve, anteriorly upon the eye itself. This 

raises the eye. 

RECTUS INFERIOR. 

Hw reetus inferior ^ similar in structure and figure to 

' K^ceding, arises from a ligament which in part sur. 

the foramen opticum, and fills up the foramen 



the eye downwards, and consequently it is ai 
to the superior. 

RECTUS IMTEBNUS. 

The rectus intemus is similar in its fig^ore \ 
the preceding, and is inserted, on the inne 
eye, into the sclerotic. The action of this 
draw the eye towards the nose. 

RECTUS EXTERNUa. 

The reohis extemus arises by two distinct 
inferior having a common origin with the re 
and inferior^ from the ligament which occupie 
angle of the foramen lacerum; the superior : 
of ligament crossing the foramen above. I 
into the outer part of the sclerotic coat. Itt 
roll the globe of the eye outwards. It is 
note this bicipital origin of the rectus eztemi 
the nerves of the orbit pass through the ii 
4-iiroan itji ViAftdn. and others throufirh the top 
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port to the external, inferior, and internal recti muscles, 
in the manner of the intermnacular ligaments of the ez- 
tiemities* 

ACTIONS OF THE RECTI. 

The single actions of the recti are expressed by the 
terms, levator, depressor, adductor, abductor. Their co- 
operation retracts the globe in its socket. 

SUPERIOR OBLiaUE. 

The Muperior oblique muscle, situated at the upper and 
inner part of the orbit, arises at the upper and inner 
border of the foramen opticum, whence it proceeds forward 
along the os planum, and ends in a slender round tendon, 
which passes through a half ring of cartilage that is at- 
tadied by a ligament to the os frontis, a little above and 
behind its internal angular process. This trochlea is pro- 
vided with a sacculus mucosus, and the tendon emerging 
from it is endosed in a ligamentous sheath ; this tendon 
is then reflected backwards, outwards, and downwards, 
between the superior rectus and the eye, and then becom- 
ing broad and thin, is inserted into the sclerotic coat be- 
tween the superior and external recti ; about midway be- 
tween the entrance of the optic nerve and the insertion of 
the superior rectus. The action of this muscle is to draw 
the eye fcnrwards and inwards, also to rotate it, so as to 
direct the cornea downwards and inwards towards the tip 
of the nose. Some authors consider it a rotator outwards. 

INFERIOR OBLIQUE. 

The inferior ohUgue^ situated at the Vniemt %aA ^sl- 
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!, and between the sclerotic coat and the external 
. Its action is to draw the globe forwards and inwj 
1 to rotate it upwards and outwards. The two o& 
.sdes acting together draw the eye forwards an< 
rds, consequently they are antagonists to the fwofi 

ABTEBIES OF THE OBBIT. 

The ABTEBIES of the eye are principally derived 
i ophthalmic artery, which arises from the interns 
;id, dose to the anterior dinoid process, passes fon 
rough the optic foramen, bdow the optic nerve an 
nal to it ; in the orbit it rises above this nerve 
ines round it to the inner side of this cavity, > 
lich it passes to the inner canthus, where it termii 
36 branches it gives off in its course are, while oi 
ter side of the nerve,— 
1st. Centralis reUna, very small, it pierces the shei 

the optic nerve, passes along the centre of the '. 

into the eye, where it divides into ddicate ran 
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The branches given off by the ophthalmic artery above 
ie optic nerve, are, — 

3d. The supra^orbital^ which passes forward along the 
levator palpebrae, and through the superciliary notch, 
supplies the muscles and integuments of the eye- 
brow, and ascending on the forehead divides into 
several branches, which are distributed to the scalp, 
and communicate with the temporal and occipital 
arteries. 

4th. The posterior oUiarpy ten or twelve in number, are 
very small, they^nirround the optic nerve, and pierce 
the back part of the sclerotic ; pass between it and 
the choroid, and are distributed to the latter ; some 
of their bfanches continue as far as the ciliary pro- 
oe«et pnd the iris. 

Mb. Long oiliarpy one on each side ; they pass horizon- 
tally forwards, between the sclerotic and choroid 
membranes, as far as the ciliary circle ; here they 
divide, and form a circular inosculation round the 
drcumferenoe of the iris ; from this several branches 
radiate inwards* and again unite in a circle near the 
pnpil. 

6th. Muscuiar arteries^ to the different musdes in the 
orbit. 

The branches given off by the ophthalmic artery in its 
ourse along the inside of the optic nerve, are,— « 

7th. Ethmoidal arteries, they pass through the posterior 
orbitar foramen to the mucous monbrane in the 
sethmoid cells. 

8th. Superior and inferior palpebnU arteries to the 
palpebral, caruncula, coniuTiGlWa.^ ^n^diV&i^T^fC&ak^iRK^ 



VEINS OF THE ORBl 

The veins of the orbit correiipond u 
are all collected into the ophthalmic vi 
through the orbit. It takes a sei*penti] 
optic nerve, tlirough the foramen lace 
in the anterior part of the cavernous 
mater. 

The NERVES of the orbit are the opti 
pair or motores ocxiiorum; the fourth, 
ofhihahMo divition of the fifth ; and t 
cenies, 

OPTIC NERVE. 

Each optic nerve, on passing through 
becomes surrounded by a strong sheatl 
dura mater ; the four recti muscles next 
the fleshy portions of which it is separai 
able quantity of soft fat, in which sc 
vessels are lodged; from the optic foi 
proceeds forwards and a h'ttle inwards, f 
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substance is contained, so that this nerve is not composed 
like other nerves, of several filaments placed parallel to 
each other ; if the white substance be removed by macera- 
tion in an alkali, its cellular structure will become obvious. 

SITUATION OF THE NERVES IN THE CAVERNOUS 

SINUS. 

In the cavenums sinus at the side of the body of the 
sphenoid bone, the four nerves of the orbit are arranged 
in their numerical order, viz. most superiorly the third 
pair, then the fourth, next the ophthalmic division of the 
fifth pair, and most inferiorly the sixth or abducens nerve; 
in this part of their course) they'are so closely united to- 
gether, that they are sometimes called the orbitar plexus; 
when, however, they arrive at the anterior dinoid process, 
they separate, and as they enter the foramen lacerum 
orbitale, their arrangement is as follows ; most superiorly 
the fourihy then the frontal branch of the ophthalmic, 
next the supoior division of the third, external to which, 
and near to the outer wall of the orbit is the lachrynud 
branch of the ophthalmic, after these the naseU nerve, 
below which is the inferior division of the thirds and lastly, 
lying inferior to them all is the sueihy holding the same 
relation to them as at the cavernous sinus. 

THIRD PAIR* 

The third pair enter the orbit in company with the 
nasal branch of the fifth and the sixth pair, and divides 
into two branches. Its superior or lesser branch divides 
into two branches, the smaller and shorter one of which 



iptic nerve, and getting to its internal side is 
;o the internal rectus ; the middle supplies t 
rectus; and the external, which is the long 
flownwards and forwards on the surface of t 
rectus, between it and the globe of the eye, (it , 
filaments to this musde,) and is lost in the infe 
musde ; besides these branches the inferior di\ 
tMrd pair gives off from its root a small short 
the ophthalmic ganglion. All the branches < 
pair are distributed to the ocular surface of th 

FOURTH PAIR. 

The fourth pair, called also trochleator oi 
enters the orbit by the foramen laoerum, asoer 
forwards and inwards above the levator palpe 
superior rectus, and is distributed by four i 
branches to the upper surface of the supe 
muscle t as this delicate nerve is passing aloi 
side of the cavernous sinus, it lies between tl 
and the ophthalmic branch of the fifth, beloT 
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OPHTHALMIC DIVISION OP THE FIFTH PAIR OF 

NERVES. 

The fifth pair^ or trigemim^ having formed the semi- 
lunar or gasserian ganglion, divides into three brandies ; 
the ophffuUmie, the superior W[id. inferior mcueillary nerves. 

The ophthalmic nerve passes along the outer side of the 
cavernous sinus below the third and fourth, and above 
the sixth, in this situation it receives some filaments from 
the sympathetic nerve; as it approaches the foramen la- 
cerum orbitale, it divides into three branches, the lachry' 
iRn/, frontal^ and nasal* 

Lachrymal Nerve, 

The lachrymal nerve, the smallest of the three, passes 
forwards and outwards to the lachrymal gland, above the 
external rectus muscle and beneath the periosteum ; in 
this course it is surrounded by fat and accompanied by 
the lachrymal artery ; it gives off two small branches, one 
through the spheno maxillary fissure to communicate 
with the superior maxillary nerve, and the other through 
the malar bone, to communicate with the facial nerve ; it 
then enlarges, sends four or five branches to the inferior 
surface of the lachrymal gland, and terminates in several 
fine soft filaments on the conjunctiva lining the superior 
palpebra, and the cellular membrane between the gland 
and malar bone. 

Frontal Nerve. 

The frontal nerve enters the orbit between the superior 
rectus and the periosteum, along with the fourth, but in- 
ferior and extarnal to it ; it passes forwacd^ Viv ^VvcA ^S. 



pruoaoiy tne suppurative inflammation of the d 
after extensive fractures and injuries of the orl 

FAT. 

The fat, which in health is secreted abundai 
orbit, surrounds the optic nerve, and invests ih 
surface and sides of the globe, forming for it f 
and defending the vessels and nerves from o 
in its motions. In emaciating diseases its dinf 
absorption produces that characteristic sinki 
globe in its socket, and loss of convexity in 1 
which is familiarly expressed by the term '^ hoi 
On the other hand, its secretion in excess, as 
obesity, protrudes, compresses, and thus indue 
tion in the vessels of the eye. 

The muscles of the orbit are seven in nun 
the levator palpebne ; the rectus superior, ini 
temus, and extemus; obliquus sunerior and ini 
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rhksti is inserted into the superior border of the 
artilage and into the superior palpebral sinus of the 
stiva, behind the palpebral ligament. Use, to ele- 
id retract into the orbit the upper eyelid. From 
ure and extent of its connection with the eyelid, 
ts that the partial division of the tarsal ligament, 
I the removal of the cartilage, does not take awa y 
vet of elevating the lid, as the paralysis of th s 
does ; the elevation, however, under these circum- 
, is imperfectly performed. 
reeH muscles are four in number ; the superior or 
s ocuU^ the inferior or depressor ocu/t, the internal 
tctcT ocu/t, and the external or abductor oouli. 

RECTC78 SUPERIOR. 

rectus superior is broad, thin, and tendinous at its 
ities, and fleshy in the rest of its extent ; arising 
lie border of the foramen opticum and the partition 
n it and the foramen lacerum ; inserted into the 
ic, about a quarter of an inch behind the cornea. 
vperiar surface of this muscle is covered by the 
• palpebrae ; the inferior is placed upon the optic 
the ophthalmic artery, and the nasal branch of the 
ifanic nerve, anteriorly upon the eye itself. This 
I raises the eye. 

RECTUS INFERIOR. 

) rectus inferior^ similar in structure and figure to 
eceding, arises from a ligament which in part sur- 
I the foramen opticum, and fills up the foramen 



ir ; these two nerves are ucoi»aj»/«^ ^j 

is ganglion ; from the anterior angles of this gai 
o fascicoli of fine nerves proceed, termed the cUiar 
ferior fasciculus is larger than the superior ; the ( 
irves are about twenty in number, eight or ten : 
ferior fasciculus, about six in the superior, and th 
ur internally, which arise from the nasal nerve 
liary nerves twine along the surface of the optic 
MX>mpanied by the ciliary arteries, and pierce the 
art of the sclerotic coat, they then become flal 
roceed forward in parallel grooves on the inner sur 
hat membrane, with very little connexion, to the c 
oat ; at the anterior part of the eye they meet the 
igament ; in this substance most of these nerves a 
lence some consider this as a ganglion; on eae^ 
lowever, one or two branches may be traced throa 
nto the iris, in which they divide into numeroi 
nents of extreme minuteness. 

FUyCTIOKB OF THE HEHVES OF THE OEJ 
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ganglion will more properly come under consideration 
hereafter. 

LACHRYMAL GLANO. 

The lachrpfnal ffkmd is situated within the orbit, at its 
upper and outer part, beneath the fossa in the orbitar 
plate of the frontal bone, and behind its external angular 
prooess. It is about the size of a small almond, and will 
readily be disooYered, either by dividing the integuments 
of the upper eyelid, and then dissecting towards the ca- 
rity €^ the orbit, between the upper tarsus and the supra- 
orbitary ridge, or by dividing the conjunctiva uniting the 
upper tarsus to the eye, and then drawing the eye a little 
forwards. The gland is a yellowish white body, of an oval 
flattened figure, divided by a deft into two lobes, of which 
the superior and internal is the smaller and thinner, the 
inferior and external the large extremity of the gland. 
Its position is oblique ; the inferior and internal surface 
ioUowed to suit the convexity of the globe ; the superior 
onvez, to suit the corresponding concavity of the orbit, 
) which the gland is attached by a ligament passing 
ansversely beneath it. It measures in length about ten 
les ; in breadth five or six. In structure it is conglo- 
srate, consisting of numerous small granular portions, 
lobules, connected together by dense cellular tissue, 
m which its vessels and nerves ramify, to supply the 
nules of which it is composed. The vessels enter the 
id posteriorly, and from the anterior margin, its ducts, 
or six in number, pass out in straight lines, and 
ce the conjunctiva at the orbitar edge of the superior 

18. 



8ITUATIOK. 

The eye is situated at the anterior and intei 
;he orbit, behind the conjunctiva, surrounded 
ind fat, and connected anteriorly to the eye 
X)njunctiya, posteriorly retained in its place t 
Jie optic nerve. 

SIZE. 

The size of the eye varies but little in difi 
nduals. The apparent difference arises eithc 
lifference in the degree of projection of the e} 
3nt individuals, a drcumstanoe which is deU 
ihe relative volume of the ball and its sockel 
variations in the form of the eyelids, and in 
ter of the opening between them. When this 
(dde, a large extent of the eye is exposed, anc 
3rgan seems to be large and project forwards, 
uze of the opening between the lids produce 
dte impression. When paralysis affects th( 
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der, and more delicate in texture, is gene- 



FIGURE. 

of the eye is such that it represents portions 
« of different diameters. The posterior 
the organ is the larger sphere, while the 
is a section of a smaller sphere. The epe^ 
lot exactly spherical, the anierO'pMierior^ 
, which is nearly an inch, heing about one 
reater than the transverse or verttoal axis, 
e is parallel in the two eyes. 

COMPOSITION. 

composed of fluids or humours enclosed in 

branes ; these membranes are,— 

mea. 

srotic. 

i. 

oroid and its appendages, the annulas and 

dliares. 

tina. 

ueous humour, 

ystalline humour. 

xeous humour. 

s the anterior transparent membrane whioli 

the rays of light. 

i is the external fibrous opaque invwtitare 
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The iris is the coloured membrane in which the aper* 
tnre termed ' the pupil * is formed. 

The choroid is the vascular membrane of the eye, and 
the dark screen which confines and condenses the rays of 
light. Its appendages are auxiliary to this purpose, and 
to other parts of the economy of vision. 

The retina, or nervous coat, is the membranous ex- 
pansion of the optic nerve, upon whidi the images of 
external objects are painted. 

The humours give shape to the eyeball, and support 
its tunics. 

The crystalline is set in the vitreous humour, and 
washed in front by the aqueous humour. 

SCLEROTIC COAT. 

The sclerotic coat is the external covering of the eye- 
ball, with the exception of one-fifth part, bearing a pro- 
portion to the cornea somewhat similar to that which the 
vitreous bears to the aqueous humour. It is a stroogi 
opaque, fibrous membrane, extending from the optic 
nerve to the cornea, which preserves the globular figure 
of the eye, defends its more ddicate internal structures, 
and serves as a point of insertion for those musdes whick 
move the eye. About a line internal to its centre pos- 
teriorly, it is perforated by the optic nerve ; this is a 
small conical aperture, which appears traversed by fibres, 
so as to present a cribriform appearance ; it is doubtful, 
however, whether this indistinct appearance may not 
partly depend on the central vein and artery of the re- 
tina, which accompany the nerve through this (^tening ; 
the sheatb of the optic nerve is ooatinuous with this 
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membrane. Anteriorly it receives the oomea, and is so 
intimately connected with it, that maceration alone can 
separate them; both are sloped off obliquely as well as 
slightly grooved ; the sclerotic overlaps the cornea, and 
their connexion is still further secured by the conjunc- 
tiva externally, and by the membrane of the aqueous 
humour internally. The sclerotic, around the entrance 
of the optic nerve, and likewise around the margin of the 
cornea, has many small oblique passages, of which the 
apertures on its internal surface are conspicuous when 
separated from the choroid, /or the entrance and exit of 
the ciliary vessds and nerves. In structure it is dense 
and fibrous, these fibres presenting, on maceration, a re- 
ticulated appearance : it has few nutrient vessels, and no 
traceable nerves ; its texture is both extensile and elastic. 
In the foBtus and infant it admits of separation into two 
plates or layers, but these are inseparably connected in 
the adult. £ztenially, the sderotic is of a blueish-white 
odkmr, and rough. Internally, it is smooth and glisten- 
ing ; it has also farrows in right lines, in which the long 
ciliary vesseb and nerves are lodged. Throughout the 
greater part of their extent, the sclerotic and choroid 
coats are loosely connected together through the medium 
of Uood vessels aod cellular tissue ; but around the open- 
ing through which the optic nerve passes, the union be- 
tween these two membranes is more finn. The density 
of the sclerotic is not uniform ; a vertical section of this 
membrane from behind forwards, will show its greatest 
density to be posteriorly near the optic nerve, where it 
is about a line in thickness, and it becomes gradually 
thinner towards its front marginy ^Yiet^ \\. \& «i^^ 



The oomea forms the anterior fifth of the external me 
inoiis covering of the eye ; it is nearly dreiilar, its tra 
*se diameter being a little greater than its vertical. 1 
terior or convex surface is covered by a fine and dot 
dering membrane, which, though generally conside 
!ontinuation of the conjnnctiva, is very dififerent fr 
in its structure and properties. The posterior or c 
re surface of the cornea is lined by a fine elastic mi 
ane, which, by some, is described as a part of the mi 
ane of the aqueous humour ; it is however a membr 
i generis ; it is best seen in the eye of the horse wli 
s been macerated for some days ; the external lami 
lich are now opaque, can be peeled off, leaving bdi 
this elastic cornea, which preserves its proper curve i 
msparency ; if it be cut, it will curl up in itself, t 
hibiting true elastic cartilaginous properties. The sti 
re of the cornea is homy, less extensile than the sderc 
d perfectly transparent. It is onion-like, oomposec 
ncentric lameUas or pellicles, connected by a delicate 
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ich tho lamellffi of the cornea do not possess, 
is lost at the approach of death, by the transu- 
le aqueous humour. They are scabrous from 
a of the cellular membrane connecting them, 
lustre. 

.ea is of greater thickness than the sderotic in 
t^hom its posterior surface is contiguous to the 
internal surface is likewise half a line broader 
Iter, the margin being obliquely extended from 
wards, to correspond with the sloped edge of 
c. After maceration, it may be detached from 
c, to which it is connected by cellular tissue ; 
tion is most readily effected by plunging the 
eye into boiling water. A fine transparent hu- 
a-eted by colourless exhalants in the areolas of 
r membrane between the lamellsB of the cornea, 
titial substance of the cornea receives no coloured 
"Numerous lines have been observed to form 
many sides between the plates of the cornea in 
the negro, and supposed, from a reddish tinge, 
Uvessels. The existence of nerves has never 
nstrated, and it is much to be doubted if it pos- 
The convexity of the cornea is greater than 
8 sclerotic, being the segment of a sphere seven 
I half in diameter. 

CHOROID COAT. 

:t membrame we have to examine is the choroid, 
cposed in the following manner : fix the eye in 
illow vessel, which can be readily immersed un- 
carefully raise a small poT\.\<m. ol ^« %f^<^tA>X^ 
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r the knife, the cornea or one half of it, may also 
loved with the sclerotic, and the next tonic of the c 
•e exposed, the choroid, with its appendages, the 
igament, ciliary processes, and iris. 

The choroid membrane extends from the dream* 
)f the optic nenre to the margin of the exterior < 
;ened surface of the vitreous humour, there it tern 
together with the retina, in a greyish coloured su 
termed ganglion, or ligamentum ciliare, or better, } 
ciliaris, anfl which is the common centre of nnicm 
interior membranes of the eye. 

The external surface of the choroid is of a dusk 
colour in the adult, reddish in infants, and adhe 
an abundant and lax cellular tissue, which may ht 
inflated, to the sclerotic coat, and by the numerou 
vessels and nerves which perforate the latter to tf 
course upon the choroid. This cellular substance 
plentiful in the infant than the adult, and is mos 
ant in the track of the principal vessels and nerv* 
1« ♦«»»«{ natmar uoon it are extremdy numei 
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ikh, thicker and deeper coloured in the infant 
adolt ; but having no connexion by texture 
&, its stain is not communicated to that mem- 
)und the insertion of the optic nerve, the cfao^ 
tute of this dye. Residence for some time in 
»ver8 a fine white flocculent substance coating 
of the choroid, formerly described by Ruysch 
membrane, {tunica Ruyschiana,) but not re- 
ds light by modem anatomists. The pigment^ 
> no doubt, is secreted into a fine cellular tis^ 
f .which are detached in some diseased states 
t, from the ciliary processes and back part of 
ming to all appearance a real membrana nig^nu 

Serves and Vessels qfthe Chorcid. 

ry nerves run in parallel lines, at equal di8<> 
1 the choroid ; and from their equal size and 
re particularly conspicuous^ The long ciliary 
tear, one on either side of the globe, in their 
le annulus ciliarisk Beneath these the mem>i> 
Its, on its opposite sides, vessels arranged in the 
« with weeping branches, or of the figure of a 
;hese, which have been named vasa Vorticosa^ 
taming the blood distributed to the ciliary pro- 
ure collected into three or four distinct venous 
le short posterior ciliary arteries pass under the 
I, in the intervals of the trunks, to the interiof 
yid ; and uniting with the anterior at the fore 
globe, their extremities form a very intricate 
ful net-work upon its interior surface. The 
the choroid to the scleroUc i&mo&X. ^\.tKX^^«- 



he ciliary ringy or ligamerU^ is an elastic ring, ooe 
short and dense pulpy texture, closely adherent 
T border of Uie sderotic, at the distance of a lii 
if from the external circumference of the come 
f greater breadth on the temporal than on th< 
. The choroid and retina adjoin its greater, t 
and iris its lesser circumference. Anteriorly 
es firmly to the ^erotic, as before observed, a 
ary processes are attached to its posterior sur 
kt it forms a .common centre of union for these 
colour is observed to correspond to that of the 

CILIART PI,AITS OH PH0CE8SE8. 

On the internal surface of the choroid, at the 
9 ciliary ligament, the plicae or processus dliai 
delicate striae, and advancing a little anterioi 
rcumference of the crystalline lens, terminate i 
B of fine grey points at the base of the iris. '. 
•««• *t\ Ha radiated folds of the choroid coat, from 
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terstioes coated with pigment. These edges of the plicae 
are engrooYed in the duplicature of the vitreous capsule, 
which assists in forming the canal of Petit. 

The extremities of the processes projecting from the in- 
terior border of the annuhis dliaris interdigitate with the 
radical fibres of the iris. To obtain a view of them, let 
the cornea be accurately removed at its junction with the 
sderotic, and the iris be torn away, entire, from its ciliary 
attachment. The points of the processes will then ap- 
pear, projecting like the teeth of a comb from behind the 
annulos dliaris ; and the ciliary border of the iris, upon 
floadng it in water, will be found to present a correspond- 
ing arrangement. 

The processes having their edges thus inlaid in the 
tunica hyaloidea at the margin of the crystalline fossa, and 
their points or anterior extremities interlaced with the ra- 
dicle fibres of the iris, form a posterior iris, the aperture of 
which is exactly occupied by the crystalline lens and its 
capsule. From their origin to their insertion, they are 
sopported exteriorly by the annulus dliaris, with which 
substance they are in fact incorporated. The figure of 
eadi plica dliaris is triangular, the internal obtuse angle 
being opposed to the drcumference of the crystaUine lens ; 
the posterior, elongated, loses itself in the choroid ; the 
anterior is inserted into the iris. The anterior edge is 
attadied to the annulus dliaris and root of the iris, the 
po8teri(H' to the tunica hyaloidea, and the internal and 
shortest measures, the space between the verge of the 
crystalline lens and the basis of the iris ; or in other words, 
forms the outer boundary of the posterior chamber. 



d dividing the corneal from the bckjxvi^*/ ..„ 
rendered imperfect as a septum by the papilla 
lie in its centre. The pupil is not, however, < 
'al in relation to the iris, the breadth of the : 
Iways somewhat less on the nasal than on the 
ide. It is divided into a ciliary and pupillar) 
[ts attachment is, as already observed, by inden 
(he extremities of the plice choroidesB, at the ii 
gin of the annulus dliaris, from which it origina 
ciliary portion of the iris is the larger one, as 
posed of a delicate fibrous and vascular tissue 
grey serpentine lines or strin are seen proceedin 
from the ciliary ligament ; from this the small< 
portion is distinguished by a darker shade of 
a gently elevated circular line, most conspia 
posterior surface of the membrane. The & 
portion of the iris have a similar tortuous d.' 
are convergent towards the pupillar apertun 
pillary margin is thin and defined, and pref 

-'- '<^«^ilar line when placed 
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Vessels and Nerves of the Iris. 

The ciliary vessels, entering the anterior part of the 
>be9 unite with the other detachments, and form arches 
the base of the iris and processes. From the zone tlius 
oduced, (zona major^) the branches run in straight lines 
on the iris. In the dilated state of the pupil these ra- 
ited vesseb are tortuous ; by its contraction they he- 
me straight. At the distance of rather less than half 
. diameter from the pupil, another zone is formed by 
dr anastomosis, from which branches are detached to 
e margin of the pupil. The zona minor gives the ap- 
aranoe of the undulating circular line, distinguishing 
B pupillary from the dliary portion of the membrane, 
le two long ciliary arteries chiefly contribute to the 
mation of these zones, and the supply of the iris. The 
art dliaries, seen upon the interior of the choroid, detach 
merous fasciculi* to each ciliary process, which pursue 
lerpentine course along the fixed edge of the fold, and 
3 inverted to fomi concentric arches upon its opposite 
« margin. The nerves which supply the iris, are 
inches derived from the lenticular ganglion, and nasal 
rve. 

Membrane of the Pupil, 

There is a delicate vascular, which has received the 
me of membrana pupillaris, that closes the pupil in the 
tut, and is ruptured, either at birth, or a short time 
svions. 

STRUCTURE OF THE CILIARY LIOAMEKT. 

Of the peculiar structure of the ciliary UgameiiX. tlqxV^w^ 



Uary ligament appears w uv <• ^, ^ 

iination of the choroid ooat,and the ciliary prooei 
le plaits or doublings of this membrane laid bac 
o acoommodate it to the area of the posterior d 

ST&UCTUBE OF THE IftlS. 

Similar uncertainty prevails as to the struct 
Iris, the different opinions of its texture beinj 
rather upon inference from its functions than 
monstration. If the former species of endenoe h 
it is muscular, and accordingly, some anatomic 
it as consisting of two sets of muscular fibres, 
trio round the pupil, composed of circular fibn 
ing the pupil in the manner of a sphincter; tl 
diatedy and leaving by its muscular action t 
contracting the iris from the centre to the dj 
and consequently enlarging the pupil. Ochert 
oeiye that the phenomena of its action can be I 
on the supposition t)iat it is both musculai 
«««^ that these forces act altematdy. 
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over the dissectioo; the retina will become slightly 
opaque, and have a magnified appearance. The optic 
nerve having perforated the sclerotic and choroid coats at 
the internal and posterior parts of the globe, terminates 
alnraptly in a little white conical eminence or papilla. 
From the base of this papilla proceeds the very delicate 
menobranous expansion termed reHna,- It encompasses 
the vitreous humour, the front part only excepted ; where, 
within about two lines of the lens, the nervous mat* 
ter terminates by an abrupt line, along which a small 
Uood-yessel runs* It is of exceeding delicacy, and on 
dissection resembles, in semitransparency and in colour, 
the ground glass of which ornamental lamps are made. 
During life it is perfectly transparent. Without caution 
it cannot be preserved entire in dissection ; and if, when 
the sclerotic and choroid coats are divided, the parts of 
the globe are separated by their weight, by its strict ad- 
hesion to the other coats at its origin, it is drawn off the 
vitreous tunic in the form of a fine medullary rope, which 
expands and reassumes its proper form in water. The 
retina is divisible into three layers ; first lamina serosa, or 
Jacob's membrane, so called from its discoverer. Dr. Jacob 
of Dublin, an extremely delicate serous layer which may 
be separated from the external surface of the retina 
by gentle pressure with the handle of the knife, under 
water ; second, lamina nervosa, which is soft and grey 
and continuous with the optic nerve ; and third, lamina 
vascuhsa, which is very delicate, lies on the vitreous hu- 
mour, and is continued on its fore part to the capsule of 
the lens, where it becomes adherent to the hyaloid mem- 
!—»'»•?. Dissect off the postejcior half of thft T^\J3a»^^^''^ 



•anches on the internal surface of tne reuna, m uu? , 

isculosa ; about two lines external to this, and in i 

' the eye, is a small yellow or orange spot, the jm 

'^reum ; the retina is thrown into folds around this. 

escribe a perforation and deficiency of the retina i 

oint, under the name of foramen eenirale^ it rati 

ears to depend on some peculiar organization. 1 

emal surface of the retina is opposed to the chore 

atemal to the tunica hyaloidea. 

AQUEOUS HUHOUa. 

The name of anterior chamber is given to tha 
xmiprised between the cornea and iris, ordinaril 
)ne line and a half in depth. The posterior 
i>er, not exceeding a quarter of a line, is the space 1 
the iris and the crystalline lens. They common 
the pupil, and both are occupied by the aqueous i 
The aqueous humour is about five grains in quant 
fectly transparent, having a specific gravity so 
— >«♦«.. frtinn that of water ; it evaporates on exp 
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ture of the cornea, the pupil contracts, and the chambers 
are obliterated by the collapse of their parietes ; it is how- 
ever reproduced in a few hours. 

VITBEOUS HUMOUR. 

The vUreous humour is the basis upon which the larger 
tunics of the eye are expanded, and fills a space somewhat 
exceeding two thirds of the globe of the eye. Upon its 
anterior surface, it is flattened rather abruptly, and pre- 
sents a central cup-llke depression, the dimensions of 
which exactly correspond to the posterior segment of 
the crystalline humour, which is embedded in it. It is 
a soft, gelatinous, and transparent body, consisting of a 
thin glairy fluid heavier than water, perfectly pellucid, 
and contained in cells formed by processes of a delicate 
membrane, called hyaioidy arranged in horizontal planes. 
Towards the back and sides of the humour these cells are 
larger than in the interior adjacent to the crystalline 
foBsula; the septa are likewise thicker and stronger to> 
wards the circumference of the humour. After a careful 
section of the frozen humour, its substance may be picked 
out in solid wedge-like flakes from the interstices of the 
septa. The continuous covering, though of great tensity 
and perfect transparency, is of much strength, and resists, 
owing to the support it receives from the numerous septa 
internally, a considerable pressure. When lacerated or 
wounded, the humour of the corresponding cell or inter- 
stice is instantly evacuated ; but if the wound is superficial, 
the humour does not esc^e in quantity, while supported 
by the other parts of the globe, or if removed from the 
globe, while suspended in water. But \{ \ii «a^ ^ vj coov- 
pressed after a wound, a dribbling of lYie "Vixnaavj*! ^'^iWk ww 



ole extent ot iua%. a^ 

ly at the entrance of the optic nerve, 'ine 

the humour is penetrated by a branch of tli 

ntralis retinae, which contributes a few rer^ 

issels to its containing membrane. In the fo 

ave been displayed ramifying on the capsule at 

f the lens. 

CRYSTALLINE HUMOUR. 

The crystaUine humour is a transparent doub 
lens, situated on the fore part of the vitreous hu 
hind the anterior third of the eye, and a little 
its nasal than its temporal side. Its axis con 
that of the pupil, a little to the inner side of i 
the eye. It measures in breadth about four line 
ness about two. The most convex or posterioi 
lens, is exactly fitted* to the cup in the fore ' 
vitreous humour ; the anterior is opposed to 1 
the circumference to the canal of Petit. It is 
t>va proper capsule, which is thin and soft pos 

— i.'ofiv elastic A SD 
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the lens. Inflation of this canal shews that it is not of 
uniform dimensions ; h'ke the large intestine, it is tacked 
up into cells or pouches by short transverse septa, whence 
the name given by Petit, canal gauder<mne<f or godronne* 
In the grooves corresponding to these septa, the posterior 
edges of the ciliary processes are inserted. The interven- 
ing looser portions of the membrane correspond to the in- 
terstices of the processes ; and the black radiated lines, 
which appear upon the membrane of the canal, are stains 
left by the pigment which fills them. Like the ciliary liga- 
ment, the canal is broader on the temporal than the nasal 
side. This humour is perfectly transparent in a healthy 
state. In the foetus and new bom infant, it is spherical, 
semifluid, and has a slightly reddish tint. In the adult, 
it is gelatinous in consistency, its external lamellae easily 
broken down between the fingers, but a nucleus of greater 
firmness is formed in the centre, which in some degree 
resists this pressure. In advanced age, the lens becomes 
more dose and compact in texture, and the nucleus ac- 
quires a yellow or topaz colour. 

Its texture. 

The texture of the lens is lamellated ; the lamellae con- 
centric and connected by a very delicate fibrous tissue. 
After maceration, the crystalline lens breaks into triangu- 
lar pieces composed of concentric scales, of which the 
apices meet in the centre. The anterior may sometimes 
be separated from the posterior part of the lens, at the 
line of its circumference, as if it were composed of two 
segments of spheres of unequal size, applied face to face. 
The crystalline ]en« discovers no vasculax OT^miaxKoiv. 



AKD ITS AP^EKDA«»j!.o. 



rtionoH an examination of the phenomena 
md the laws which regulate it, may be com 
many as a subject more allied to philosophy tl 
cine, yet as the description of the structure of 
would necessarily be incomplete, without at 
time giving an account of its functions, so on th; 
would the preceding description of the struct 
apparatus of vision, be incomplete, were I to 
scription of the phytiology of viakm ; and the hi 
diseases would want the illustration which a 
knowledge of its economy conveys. 

In entering into the investigation of the 
an organ, which is acknowledged by all to be 
feet of optical instruments, it is clearly necesi 
to the investigation a considerable share of kn 
ceming the laws of optics, and although, the 
ber will doubtless be in possession of tha 
'♦ mav not be out of place to po 
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wonderfal property of commnnicating to us sens- 
o( colour, when adequate impressions are made 
A blow upon the eye causes it to appear to flash 
id pressure on the side of the eyeball excites a sens- 
oolonred circles. The impressions by which we 
hough of an incomparably more delicate nature 
le preceding, yet, like them, are mechanical im* 
ipon the retina. They are produced by light. 

XATUSE OF LIGHT. 

t consists either of imponderable and infinitdy 
material particles emitted from luminous bodies, 
idnlations of an ethereal medium supposed to per- 
1 space. A succession of particles on the one theory, 
ndulations on the other, constitutes a ray of light, 
f light move only in straight lines : their velocity 
eat, that they travel from the sun to the earth, a 
e of 95,000,000 miles in 8\ minutes. liight, there- 
an intermediate agent through which bodies make 
anical impression on the retina. 
it emanating from luminous bodies forms diverging 
irhich, if they met with no obstruction, would be pro- 
indefinitely. Hence it has been concluded, that 
tensity of light in any place, is in the inverse ratio 
square of the distance of the luminous body from 
it emanates. 

SICK OF BODIES INTO LUMINOUS, OPAQUE, 
AND TRANSPARENT. 

)rding to the different properties which bodies ex* 
in regard to light, they have \)eeiv dws^Sve^ \^\."^ 



luminoas body : it bdongs therefore to tne ciaw m 
w dark bodiesy which comprehend all tudi at are 
luminouB nor will admit the light to past throng) 
And iraruparerU bodies^ are those which admit tl 
to pass through them ; such as glass and water. 

No material bodies appear to be perfectly op 
transparent. Leaf gold sensibly transmits a ) 
light, and on the other hand, a depth of seven feet ' 
intercepts one half of the light which passes throe 

Light moves in right lines ; but its path is lial 
altered in two different ways, depending on the 
bodies it has to encounter in its progress. 

CAT0PTBIC8, AKD DIOPTRICS. 

If the rays of light, in their progress, enooantc 
bodies, they are reflected. The study of this 1 
optical science is called Catoptrics. If, on the • 
the rays of light impinge on transparent bodies, 
allowed to pass through them, not however ir 
line, but at an angle which varies with the dens 
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means of rays thrown back or reflected from their surface. 
Light in its reflection is governed by the same laws as 
solid, perfectly elastic bodies. If a ray of light faU upon 
an opaque body perpendicularly, it is reflected perpendicu- 
larly. If a ray of light fall upon a surface obliquely, it 
is reflected obliquely, but in the opposite direction, the 
angle of incidence being equal to the angle of reflec- 
tion. The term reflection is usually oonimed to those 
cases in which the rays are thrown back in a definite 
order, either in lines parallel to each other, or uniformly 
convergent or divergent. To produce this species of re- 
flection, a surface must be highly polished, in order that 
there may be uniformity in the angles at which the greater 
part of the rays are returned. 

SEFRACTIOK. 

Refraetum is the efiect which transparent media pro- 
duce on light in its passage through them. If a ray of 
light, in passing from one medium to another of different 
density, falls vertically on its surface, no refraction takes 
place, and it continues its course through the medium in 
its original direction. If the ray enter the new medium 
obliquely, it deviates from its course, and appears broken 
at the point of immersion, or that point of the surface at 
which the ray enters. If the ray of h'ght passes from a 
rarer to a denser medium, it approaches the perpendicular 
at the point of contact ; it separates from it, on the con- 
trary, when it passes from a denser to a rarer medium. 
The same phenomenon occurs, but in an opposite manner, 
when the ray again enters the first medium ; so that if 
the two turfaoeM of the medHwn whl<^ t>\i<^ iv] x.tv<«nR9v 



int of immemou uu 

e a$tgle qf refraction is that whidiis made by tl 

y with the same perpendicular. 

NGLE OF REFRACTION DEPEKOINO OK D 

The extent of refraction produced by the same 
spends upon the angle at which the rays of lig 
Bodies refract light in proportion to their dei 
x>mbu8tibility. Thus, if two bodies are of eqv 
cy, but the one is composed of more combustible 
than the other, the refracting power of the fir 
greater than that of the seocmd* 

DIAPHANOUS Bodies. 

All diapJumous bodies, when they refract ligl 
fleet it. Tn consequence of this property, thost 
a certain extent, fulfil the office of mirrors. I 
little density, as the air, they are not visible 
mass is considerable. 

niRECTIOK OF THE REFRACTED RATS / 
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Aooording to the form of the refracting bodies, the rays 
of light have either a tendency to converge to a point or 
foeusy or tp diverge^ or to proceed onwards in parallel 
tines. If the two surfaces of a body be parallely the re- 
Qracted rays are parcUleL If either or both surfaces are 
jonvexy the refracted rays will converge to a central point. 
Dn the contrary, if the surfaces be concave, the refracted 
ray will, to an equal extent, diverge from the central 
point. 

VARIOUS FORMS OF IlEFRACTING MEDIA. 

The substance which is most commonly employed for 
refracting the rays of light, both in optical experiments, 
and in optical instruments, is glass : which, for these 
porposes is shaped into a variety of forms. 1st. A plane 
ykusy in which the two surfaces are parallel. 2d. A spfie' 
rical lens, which has every point of its surface equally 
listant from a common centre. 3d. A double convex lens, 
nrhich is bounded by two convex spherical surfaces, whose 
oentres are on opposite sides of the lens : it is either 
iquaUg convex, when the radii of both surfaces are equal ; 
sr unequally convex when the radii are unequal. 4th. A 
plano-convex lens, which is bounded by a plane surface on 
me side, and a convex on the other. 6th. A double oon- 
Mve lens, which is bounded by two concave spherical sur- 
faces, whose centres are on opposite sides of the lens. 
6th. A plano-concave lens, which is bounded by a plane 
Borface on one side, and a concave one on the other. 7th. 
A meniscus, which is bounded on one side by a concave 
surface, and on the other by a convex one ; and these two 
surfaces meet at the circumference if comVuw^. ^'Ocu N. 



itKy all cavae tbe rays ot iignt ut uuuT«mg«« •«,, 
central point or focus. Tbe Mh, 6th, and 9th, pi 
divergence of the rays of light. 

BEFRACTION MODIFIED BY THE RELATION < 

SUBFACBS. 

The rays of light, when transmitted throngh a 
haying both surfaces jDoro^Xe^ undergo two refiacti 
at the point of immersUm, and the other at the 
emergence, and these being equal and in oppom 
tions, no sensible effect is produced, and the rays 
onward in parallel lines : if^ however, the two sv 
the refracting medium be not paralld, then th 
light, in passing through it, will in like manner 
two refractions, but these will take place in the 
rection, and therefore the rays of light, after 
fracted, will not be parallel; if the surfaces ht 
those rays which fall obliquely upon it will be 
towards the axis, and will meet at a point beyonc 
called its foeus^ a point which depends both i 
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COMPOUND NATURE OF LIGHT. 

esamine the rays of light, after they have under- 
raction by means of a prism, we become aware of 
ms and important fact that ordinary white light 

composed of a multitnde of rays of different 
nd different degrees of nfrangibiHtp, If a bundle 
s made to pass through a glass prism or any other 
g body, whose surfaces are not parallel, the bundle 
» and if, after its departure from the body, it is 
upon a plane, as a sheet of paper, it is found to 
, large extent, and instead of producing a white 
fc produces an oblong one of many colours, suc- 
each other by insensible degrees, and among 
she seven following are distinguishable; red, 
yellow, green, blue, indigo, and violet. Each of 
lours is indecomposable ; their assemblage forms 
' spectrum. The primitive colours are stated by 
be only three, red, yellow, and blue : and that 
-mediate tints of orange, green, indigo, and violet, 
combinations of the other three ; this, however, 
r for dispute. Light, therefore, is not simple and 
teotts, but is made up of innumerable coloured 
Ich by their union constitute white h'ght. The 
id nature of light is proved, as I have already 
y the action of the prism, by means of which the 

coloured rays, of which white light is composed, 
rated according to the angles at which they are 
L The violet rays have the greatest angle of re- 
, consequently they deviate most from their origi- 
se, and appear at one extremity oC xV>a specltum^ 
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deviate least from their original vw«^.., 
appear at the other extremity of the^pM^mn 
pound nature of light may be further prove 
that by the recombination of these cxdoure 
light is again produoed. This can be d<me 
coloured rays, which have been separated b] 
upon a lens, which will make them converg 
f and, when thus reunited, they will appear i 

3 did before refraction : or, if a card be pa 

partments with these seven colours, and nu 
rapidly, the same effect will be produced, wl 
the result. 

THE CAUSE OF COLOUR. 

upon our knowledge of the compound 
depends the explanation of the colour of 
does not absolutely reside in the body i 
pendent on the power which material I 
absorbing some rays, and reflecting o 
— i«an viewed by white light a 
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leflected rays, it can only appear of the colour of those 
*ays. Objects in the dark have no colour, or are black, 
^hich is the same thing. Light is composed of colours, 
therefore there can be no colours without light; and 
Jiough every object is black, or without colour in the 
lark, it becomes coloured as soon as it becomes visible, 
rhough bodies from the arrangement of their particles, 
bave a tendency to absorb some rays and reflect others, 
jret they are not so perfectly uniform in their arrange, 
ment as to reflect only pure rays of one colour, and 
perfectly abscHrb the others. A body reflects, in great 
abundance, the rays which determine its colour, and the 
others in a greater or less degree, in proportion as they 
are nearer or farther from its own colour in the order of 
refiangibility. Bodies which reflect all the rays are white ; 
those which absorb them all are black. Between these 
extremes, they appear lighter or darker, in proportion to 
the quantity of rays they reflect or absorb. Pale coloured 
bodies reflect all the coloured rays to a certain extent, 
which produces their paleness, approaching. to whiteness; 
but one colour they reflect more than the rest : this pre- 
d<Nninates over the white, and determines the colour of 
the body. Since, then, bodies of a pale colour in some 
degree reflect all the rays of light, in passing through the 
various colours of the spectrum, they will reflect them 
all with tolerable brilliancy, but will appear most vivid in 
the ray of their natural colour. Transparent bodies also 
appear coloured by the light which they refract, and when 
seen by refraction, they often appear of a different colour, 
than when seen by reflection. 
If it is inguired why such a bod^ te&<^\» ^ <»t\s^ 
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colour, while another absorbs it ? It may be answered, 
that this tendency, to absorb or reflect particular rays, is 
supposed to depend on the arrangement of the minute 
particles of the body, and that the diversity of arrange- 
ment renders some bodies susceptible of reflecting one 
coloured ray, and absorbing the rest, whilst others have 
a tendency to reflect all the colours, and others again to 
absorb them all. How far this may be considered in the 
light of an explanation, each must determine for him- 
self. 

In the preceding sketch, it has been attempted to ex- 
plain, as clearly as our limits would permit, some of those 
general laws which regulate the reflection and refraction 
of light. We are now better qualified to enter into an 
examination of the physiology of vision, and to examine 
in what manner, the various portions of the apparatus 
of vision contribute to the performance of perfect vision. 

APPARATUS OF VISION. 

The apparatus of vision is composed of three parts. 

The first modifies light. 

The second receives its impression. 

The third transmits this impression to the brain. 

The texture of the apparatus of vision is so extremely 
delicate, that it is affected by the slightest cause ; nature, 
therefore, has placed before it a series of organs to pro- 
tect and preserve it in the conditions requisite for the 
exercise of its functions. 

These protecting parts are the eyebrows, eyelids, and 
secretory and excretory organs of the tears. 
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EYEBROWS. 

have many uses. The projection which 
;t8 the eye from external violence ; the 

oblique direction, and the oily matter 
m, prevent the perspired fluid from run- 
3 eye and irritating the surface of this 
it towards the temple and root of the nose, 
umber of the hairs of the eyebrows influ- 
They usually vary with climate. In the 
mates, they are very thick and black ; in 
Doates, they may be thick, but are very 
be eyebrows protect the eye from the im« 
trong a light, more especially when oom- 

we increase this effect by frowning. 

EYELIDS. 

rer the eye during sleep, and preserve it 
: of foreign bodies flying in the atmo- 
Tom blows by shutting almost instantane- 
.abitual motions, which occur after nearly 
:hey oppose the effects of the prolonged 
t; they also moderate the force of too 
)r, by approximating, they allow such a 

pass as is necessary to vision, but inca- 
g the eye. On the contrary, when the 
re open the eyelids widely, to allow as 

to enter the eye. 

EYELASHES. 

ids are brought near eac\v o\.\i«t^\!tv^ e>|«- 
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lathes form a sort of grating, which permits a certain 
quantity only of light to pass at once. When the eye- 
lashes are wet, the little drops on their surface decompoM 
light as the prism does, and the point from which it ems- 
nates appears irradiated. The eyelashes, by separating 
into bundles the light which penetrates the eye, csnie 
bodies on fire, during the night, to appear surrounded 
with luminous rays. This e£fiect disappears the moment 
the lids are opened, or merely another direction given to 
the eyelashes. We may readily conceive that the eydashei 
protect the eye from the particles of dust which fly in the 
air. Vision is always more or less altered in persons de- 
prived of their eyelashes. 

EYELIDS FEEMEABLE TO LIGHT. 

The closed eyelids are penetrated by a full light, so 89 
in ordinary circumstances to occasion waking ; and dis- 
tress to persons whose eyes are inflamed. The superior 
tarsus, when drawn up, slides under the arch of the orbit, 
but retains its apposition to the globe, owing to the laxity 
of its attachment with the integument of the palpebnu 

MUSCLES OF THE JEYELIDS. 

The levator palpebrse being purely a voluntary musdSi 
the simple suspension of its action effects the dosnre of 
the eyelids, as its contraction opens them in the act of 
waking. Hence, the disposition in the upper eyelid to 
fall, announces the approach of sleep. In febrile and ex- 
hausted states of the system, its impaired energy oocs- 
sions the drooping expressed by the term " heavy eyed," 
one of the moat characteristic sTmipUiimti \a\\« ^hysiog- 
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nomy of disease. A similar state belongs to some morbid 
affections of vision, of which I shall have occasion to 
speak hereafter. A voluntary closure of the eyelids, as 
when the eye is, from any cause, irritable to light, is per- 
formed by the orbicularis palpebrarum, which in some 
easualties and morbid states, contracts spasmodically, and 
the rdaxation of this muscle assists the opening of the 
dosed eyelids. In going to sleep and awaking from it, 
the fewer lid is therefore passive ; in a voluntary shutting 
and opening of the eye jt participates, although incon- 
dderably, in both actions. Winking is an alternation of 
the actions of the levator and orbicularis, and therefore a 
seasonable relief to the former, and a means of preserv- 
ing the moist and dear condition of the cornea. It is 
performed by a very slight contraction of the palpebral 
portion of the orbicularis. The combination of the ac- 
tion of the oormgator and orbicularis is seen in the 
strained closure of the lids to resist their separation by 
external force, knitting and depressing the eyebrows and 
throwing the nose and forehead into folds ; and the equi- 
poise of the actions of the orbicularis and levator is evinced 
in the approximation or screwing of the eyelids, and 
peering, as is customary in short sighted persons. When 
they are both in full action, the corrugator acts as a mo- 
derator to the levator ; the orbicularis is the antagonist 
of the hitter. 

CONJUNCTIVA. 

The canjuncHva protects the anterior surface of the eye, 
secretes a fluid which mixes with the tears, and appears to 



(ntact of the air when not ooverea uy 
> Mr. Travers, the idea that the conjunctiva is a lecr 
lembrane, '^ rests solely on the supposed rdation o 
onjunctira to the cl/m of mncous membranes.*' 
his need be no fetter upon onr conception of the mi 
or not only do we see from the varieties of its siu 
that its economy is not throughout the same, bat a 
mists describe its continuity with the cutis as van 
with the membrana narium. Again, the capillar 
mucous membranes carry red blood, whidi is not tb 
in the conjimctiva of the globe in health. But d 
no evidence of siich a secretion ; upon the come 
not assumed to exist, yet the difference between tl 
neal and sclerotic portions is only in the strictnesf 
adhesion. The follicles and caruncnla are spei 
provided for preventing the effects of friction, s 
incessant, although insensible escape of the tears f: 
lachr3rmal ducts, unavoidable under the act of win' 
which the upper lid sweeps over and preserves tl: 
- -'-- 'wxvnnA. renders such a provision superfine 
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secretion can be set up by disease upon a whole sur- 
t while in the healthy state this function is confined 
;s follicles and lacunae. 

young woman who had never shed tears, and was 
pable of doing so, had a shrivelled, opaque, and cuti- 
r conjunctiva. 

SECRETION AND USE OF THE TEARS. 

he laohrymal gland secretes the tearsy and by means of 
ral small ducts, pours them upon the conjunctiva at 
ipper and back part of the eye. But what becomes 
liem when arrived at this part ? This we shall now 
Bin. We observe, in the first place, that they must 
in a different manner when we are asleep than when 
are awake. When we are awake, the eyelids are 
mately approaching and separating from each other; 
conjunctiva is exposed to the contact of the air ; the 
is in continual motion ; nothing of this kind occurs 
ng sleep. 

hysiologists suppose that the tears flow in a triang^ular 
d, destined to conduct them towards the great angle 
le eye, where they are absorbed by the puncta lachry- 
ia. This canal, they say, is formed, 1st, by the edge 
le eyelids, whose surfaces, rounded and convex, touch 
' at one point ; 2dly, by the anterior surface of the 
which completes it behind. The external extremity 
his canal is more elevated than the internal. This 
osition, joined with the contraction of the orbicularis 
ide, whose point is fixed to the nasal process of the 
srior maxillary bone, directs the tears towards the 
eta Uchrymalia. 



:axnine the posterior sarfaoe ot cue oj< 
)iitact, we can scarcely detect the line whidi ind 
le point at which they touch. Besides, if we ) 
ke existence of this canal, it can only serve fc 
'ossage of the tears daring sleep; we should still 
o enquire into their coarse daring the waking statf 

During Sleep. 

During sleep, and whenever the eyelids meet, the 
gradually diffuse themselves over all the ocnlar and 
bral surface of the conjunctiva, and must stream 
largest quantity where they find the least resistance 
course which presents the fewest obstacles, is alo 
part where the conjunctiva passes from the eye 
lids ; along this they easily arrive at the puncta 
malia. The tears thus diffused upon the oonj 
must mix with the fluids secreted by this membra 
experience the absorption, which it carries on. 

When awake* 
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gives to the eye its polish and brilliancy ; the increased or 
diminished thickness of this layer greatly inflnenoes the 
ezpressian of the eyes; in empassioned looks, for in- 
stance, it is obviously thicker. 

In the ordinary condition of the lachrymal secretion, 
the tears are not in the least disposed to overflow the lower 
eyelid. I know not upon what can be founded the use 
oommcmly ascribed to the fluid of Meibomius, of opposing 
this overflow, somewhat as a layer of oil upon the edge of 
a watery veisel opposes a watery fluid which rises above 
it. This effect of the Meibomian secretion I doubt, be- 
cause it is soluble in the tears. The tears which do not 
evaporate, or are not absorbed by the conjunctiva, are 
absorbed by the lachrymal ducts, and carried to the in- 
ferior meatus of the nostrils by the nasal canal. 

Muscular compression qf the Lachrymal Sao. 

The origin of some fibres of the orbicularis from the 
ligamentous expansion which supports and protects the 
lachrymal sac, gives it a power of compressing the sac in 
its contraction, and thus assists in the excretion of tears. 
This is in part proved by the epiphora which accompanies 
a fixed state of the lower palpebra from injuries, and the 
paralysis of the orbicularis, which states also prevent the 
due opposition of the puncta. Hence, too, people wink 
often and forcibly whose eyes are disposed to water, and 
after shedding tears. 

EXCRETION OF TEARS. 

The puncta lachrymalia absorb the tears, not by any 
d^illary attraotion, but by a vital actloiL ^& vi^ytf2i'^s^\^ 
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mouths. They are often spannodieaUy contracted, and 
afibrd a resistance to the introduction of Anel's probe, but 
yield to the point of a pin, so as afterwards readily to 
admit a probe of much larger dimensions* When orer 
dilated, they lose for a time their absorinng power, and 
the epiphora is increased. When they are morbidly 
patulous and atonic, as sometimes happens in age, the 
epiphora is permanent ; and their function is frequently 
arrested by inflammation of the sac> for we often find the 
epiphora altogether independent of obstruction. The 
direction of the superior duct varies a little in relation to 
the sac, according to the degree of deration of the upper 
lid. By drawing the lid upwards and towards the nose, 
it is brought nearly into a line with the axis of the sae. 
The area of the sac and nasal portion of the duct, exceed- 
ing that of their orifices, fadlitates the passage of thf 
tears ; the slight elevations of the lining membrane, an( 
the narrowness and obliquity of the nasal opening, pre 
bably retard the excretion, which would be inccmveniei 
if constantly taking place. 

ACTION OF THE MUSCLES OF THE GLOBE OF TJ 

EYE. 

The actions of the recti singly, are to direct the ey« 
four equidistant points of a circle, and, in concert 
turn the eye towards all the intermediate points : ' 
also exert a constant effort to retract the eye, against w 
the elasticity of the optic nerve, and of the adipose t 
in the orbit, would make a very inadequate resistant 
The action of the oblique muscles is involved in 
obscurity : there can indeed be no dou\>\. x«Ki^«ie6xk5 
pn'nc/pal ase ; by drawing tbe e^c lotwvMc^* Oaa^ 
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that constant retraction which would otherwise be pro- 
duced by the recti. But individually they are calculated 
to give, each its specific direction to the eye : the obliquua 
auperior p<Mnt8 the optic axis downwards and inwards ; 
the oUiquus inferior ^ on the other hand, directs the eye 
upwards and outwards. The combined actions of the whole 
preserve the rdative position of the eye to the object, in- 
dqfiendent equally of the motions of the object and the 
head. The motions of the eyes are in perfect accordance, 
and the will cannot place them in opposition. 

What renders this question still more intricate, is that 
three nerves are employed to supply the six muscles that 
have been described. The fourth nerve supplies the 
obliquus superior, the sixth supplies the rectus extemus, 
and the third supplies the remaining muscles. 

It is remarkable again, that of the six muscles of the 
eyeball, three turn the optic axis directly or obliquely 
outwards, (provided the obliquus superior is a rotator 
outwards, as many suppose,) and that each of these three 
muscles is supplied by a different nerve ; two indeed have 
an entire nerve exclusively distributed to each of them. 

The intricacy of the muscular motions of the eye ad- 
mits, however, of a conjectural explanation. We may 
remark, that their distribution is not such as to aUow of 
our opposing the recti to the obliqui : in following this 
indication we are stopped by the fact, that the third nerve 
supplies half or greater part of each dass. But from the 
dose anatomical rdation between the origins of the third 
nerve and of the fourth, we may condude iheir function 
to be not materially different ; whereas the sixth nerve, 
rising from a remote pointy seems di«tmg>u^^ltQi£L\»>^ 
the otben. 



88 Aoriov or tkk kvrlh, arc. 

It ^peuv to b« ■ prindfih vahtmSbf otwmi In 
ooiutmction of tba u 

which the autian* th*; ogntnd m« IwHtaallr goiai 
called into pUy. 

TUt prindple b iwattkabl; ihowa tn dl As ^ 
nerrea, and In tiia diatribatign of tha flM lad Mf 
cerebral nema { and tha irigln of tba Atrd ani ft 



to bring than both nndv tk MOM law. Now, wte 
invMtigsta the origin of the rfxth mttc^ «• inl It | 
tug to the baApart of the ■rnirjnlli itWinpia. m t 
riis near the fifth «nd aennth i In «Aw wwdi^ It 
near thote iMr*«i lAleh eonpnbnl whUa dwlr i 
tioDB, the aanaiMWtr of the mteeof A* ■}«>«« I 
ence over tha aanatlaD at tha Jm^zjati ^hmi, im 
aenie of hgariof. Ag^ji, w)Mn w« n^tttna *■!■ 
bution of the alsth nvra we And it tataiagltm 
supply of a mntele wUdi twa a maAalie eoBMHl'' 
the three affliM aOoded to. TOe r iet M f M < f 
com oculi, which it lupplio, dir«ti the aiia of tht 
outwarda. And we may remark, IbC, that when thv 
aiuB ii diieoced autwaniB, tha surface of the eye is ai 
towardi the orifices of the ducts of the lacbryaial g] 
Sdly, that the rererBion of tlis eye for vision !■ oomn 
■Dggeacad bf iuipreHiani upon the organ of hearing t< 
3dly, M Mt iQBtiuice of the coiuent bBCween the <wM 
feeling of the eye anil the action of the abductor, 
when an ulmol is destroyed hy pithing;, if while ll 
fact life yet reoiuiua ia th>: heail, the eyelids Ih! ruM 
fa oi litmiug by tlie divUiua o{ the portio < 
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and the surface of the eye be theu touched, the motion 
of the eye to aVold the offending substance is in a direc- 
tion outwards. 

M^en the eyelids are kept shut^ th6 eyes are often in 
motion. *•*• Inter somnum quietum atque placidum, (ob- 
serves Soemmering in his loones Oculi Uannani,) bulbus 
ocnli, ut in ipsis somnolentis videre licet, paulo plus sur- 
sum trahitur.** In some instances this elevation of the axis 
of the eye during sleep is very considerable, in others it is 
very slight. 

8QUINTIKG, ITS MATURE AND CAUSES. 

Squintvng consists in a want of ccmsent between the 
muscles of the two eyes, through which defect the optic 
axes are habitually directed towards different points. The 
inclination of one eye inwards may be so great as to ex. 
dude it from the vision of objects towards which the other 
is turned, or may b^ so slight as to allow of the distorted 
eye taking in part of the same field of vision with its fel- 
low. In either case, it appears that those who squint 
habitually neglect the impressions upon the distorted eye, 
and see with but one eye. 

The eawe of squinting is obscure : for though it fre- 
quently hiqtpens that the eye, which squints, has an im- 
perfect vision, so as to favour the supposition that it is 
instinotivdy averted in order to prevent the perception of 
objects becoming confused; yet, in other cases, vision 
with either eye is equally good, and the patient can at 
will employ either singly, but cannot prevent the other 
from turning away from the object of vision. 
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Perhaps in cases of the latter description i 
adjustment of the two eyes is not true ; so tl 
were directed towards the same object, it mi 
sarily appear double. 

THE REFRACTIKO MEDIA OF THE 1 

The eye consists of various parts, some of 
fract the rays of light in their course, whilst 
ceive and transmit the impression produced 
The refracting parts are, — 

A. The transparent cornea^ a refracting be 
and concave, resembling very much in its fig 
parency, and mode of insertion, the glass plaoec 
face of a watch. 

B. The aqiieotis humour, filling the cham 
eye ; it is not purely aqueous, as its name imj 
composed of water and a little albumen. 

G. The crystaUine humour, improperly con 
lens. The comparison is exact as far as reg. 
but with respect to its structure is completel) 
for the crystalline humour consists of conoei 
gradually increasing in hardness from the sui 
centre, and probably of different refractive poi 
crystalline is besides enveloped in a membr 
experience proves to be of gveat importaBoe.in 
lenSj on the contrary, is homogeneous throng! 
surface, and every point of its substance, ai 
throughout the same power of refraction. 

D. Behind the crystalline is the vitreous 
called from i1^ resemblance to melted glass* 
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noun of the eye, according to Berzelius, con- 

Aqueous VUreous 

humour. humour* 

9&10 9&40 

a trace. 0.16 

Ad lactates . . . 1.15 1.42 

animal matter soluble 

• 0.76 0.02 

lOaOO 100.00 

Crystalline Lens. 

68. 

' matter, analogous to the colouring 

r of the blood 36.9 

«, lactates, and animal matter soluble 

ohol 2.4 

matter soluble only in water . . . 1»3 
le membrane 2.4 

110.0 
racting powers of the humours of the eye are, 
to different observers, as follows :— • 

Aqueous VUreous r^,^i»m,.^ r^. 
humour, humour. Crysiatttne Lens. 

Outer coat. Centre. Mean. 
), 1.335 1.335 

1.333 

1.329 1.332 

1.333 

1.336 1.339 1.376 1.399 1.383 
le last of these measures we may deduce the fol* 
iices of ref ruction : — 
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Ik 

For rays passing from the aqueous humour into 
the outer coat of the crystalline humour . . 1 

For rays passing from the aqueous humour 
into the crystalline, taking its mean index of 
refraction ] 

For rays passing from the outer coat of the 
crystalline into the vitreous humour . . . ( 
Besides these refracting media, .there are varioD 

parts, eadi of which has some particular use in vis 

A. The scleroHe membrane, the external coat 
eye, fibrous, thick and resisting, and evidently ii 
to protect the interior of the eye ; it serves also 
insertion of the muscles whidi move the eye. 

B. The choroid membrane, a vascular and i 
membrane covered with a black matter, whid 
niudi importance in vision, by absorbing the sup< 
light. 

C. The iris, found behind the transparent ooi 
different colours in different persons, and pierced 
^BQtre by an opening called pupil, which increai 
diminishes according to the intensity of the light. 

^' The reiifuh O' membranous expansion of tl 
^erve, which is specially destined for the reception 
Pressions made by the rays of light. 

^* The optic nerve, through the medium of 
^^ beoome conscious of impressions made upon the 

THE MECHAKI8H OF VISION. 

-^'^e rays of light in passing through the vari 
^^r^ of the eye undergo ii •atiw o^ T«ST%R^wcA^\y 
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uUected into focal points upon the retina, so .at 
complete picture of the external scene. 

INVERSION OF THE IMAGE. 

hat lias been already said, it will be perceiveil 
[>encil will consist of a double cone of rays, the 
lich are right lines, their bases meeting in the 
, and their apices being situated in the object 
tina respectively. The rays from the top of the 

deflected to the bottom of the eye, and those 
ide of the object to the right of the observer, 
ed to tlie left side o[ the eye, and vice versa ; 
inversion of the picture upon the retina. The 
simple experiment, demonstrating this fact, is 
n. A portion of the coats being removed from 
f the eye, and their place supphed by a piece 

tracing paper, the flame of a candle placed be- 
)rnea is exhibited of diminished size, and in- 
Ve infer, that this image excites the perception 
ect, because distinct vision is enjoyed only in 
irmations and conditions of the eye, as to allow 
.ccurately formed and impressed, 
ok in a concave mirror, objects appear inverted. 
3 formed upon the retina is in this case erect^ 
e the object in the same relative position to the 
all other objects. Of this fact any one may 
himself, by preparing an eye, as before men- 
d placing beside and a little behind the flame 
idle a spoon, the hollow of which reflects it in- 
len he will observe on the opposite side of the 



sight is corrected by experience. Some 
hare supposed that the mind acquires 
objects, not from the picture upon the 
the object itself, by retracing the direct! 
to their points of radiation. Others assi 
sation of the fibres of the optic nerve < 
neous impression before it is presented t 
Berkeley" 9 theory. — The celebrated 
Berkeley, in so far as it admits of an abr 
IS as follows. Visible and tangible idei 
provinces, and have originally no affinit 
It is only by experience that they become 
impressions on the organ of sight sugges 
the ideas of objects acquired by the sen 
in the same way as the word used to den 
mediately suggests the idea of that object, 
is familiar with the language. The imag 
merely the instrument ^ not the object of visi 
has originally no influence on the ideas 
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and absolute negation of each sense in succession, so 
that each should be in turn insulated, is an impossible 
condition, notwithstanding the seemingly possible inde- 
pendence, in a state of society at least, of the animal 
and vital functions. Touch, in the extended sense of 
physical feeling, is the basis of all ; sight, hearing, smell, 
and taste, like the sense of touch itself in its strict and 
limited import, are but modifications of it. That either 
or all of these, therefore, should be wanting, is not in- 
compatible with their constitution ; but the sense of con- 
tact is so essentially and individually incorporate with the 
co^ganic nervous system, that its negation would be para- 
mount to acephalous monstrosity. Hence its influence as a 
substitute and corrector in relation to the rest, when 
wanting can never be fully appreciated, because it cannot, 
like them, be subjected to analytical test. But from 
what we see of the effects of privation of one or more of 
the external senses, and of their reciprocity in general 
towards each other ^n cases of malformation and disease, 
is it not in the highest degree probable, that their natural 
interooorse and cooperation are essential to the develop- 
ment of each respectively ? To illustrate this position. 
If it be possible to suppose a case in which the eye was 
the only eactemal organ of sense, would the unfortunate 
possessor have any distinct idea of visible objects; or, 
mutatis mutandis, the ear of sounds ? Certainly not. 
Dumbness is in most cases only a consequence of the 
absence of hearing ; the organs of speech are perfect : so 
the loss of visual perception (not of light more than of 
unharmonized articulation) would result in the case sup- 
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firoB ^he abjgpee of the aaaocated senaatioin an«^ 



E-rflaxned bf ihe lam cf vintaJ tRreeiwn. — ^After all tha^ 
ka> been taad aboat the imrmiotk of Ae image^ and tb^ 
perpfexRT which thearists have involred it in, by at' 
toiwpaiiiy u> explain it ; it will be found, if we admit the 
law of rismai direcHotL, to be not only easy of explana* 
tion. bat to be, in fact, the onlr means by which oonect 
▼isiun CDold hare been obtained. It has been stated to 
be the particolar endowment of the retina, thatwha 
adequate impresions are made npon it, sensations d 
coloar are produced. A rery trifling addition to this 
statement contains the enunciation of a principle, upon 
whidi almost all the phenomena of rision depend, and to 
whidi the entire construction of the eye has reference. 
When an impression is made upon the retina st^fficient to 
produce sensations of eolouTy the colour appears prcjeded 
in a Une vertical to the point of the retina whkh has hetn 
excited. Thus, if pressure be made with the finger upon 
the outside of the eyeball, a circular spectrum is seen in 
the direction of the nose ; if the pressure be made at the 
upper part of the eyeball, the spectrum appears towards 
the cheek ; if below, towards the eyebrow. The spec- 
trum is always opposite to the point compressed, or is 
projected in a line vertical to the point of the retina 
which is excited to sensation. It appears that, by tliis 
endowment of the retina, the direction is rigorously dts 
termined, in which we can see by each point of its sur- 
face. The upper part, when excited, sees downwards, the 
)0werp»rt upwards, the inner outwards^ the o\iter in^ 
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wards. Through thin law of visital direction^ the in- 
verted image on the retina is seen in the opposite or 
correct position. 

Now the retina is to be used in giving us notions of the 
visual directions of objects, which are to correspond ex- 
actly with the notions that we derive from the sense of 
touch. Accordingly, we find placed before the retina a 
series of media, the effect of which is to produce true 
vision by means of the law of visual direction above 
mentioned : these are the refracting media, which have 
been already mentioned. 

ABERRATION OF LIGHT FROM UNEQUAL 
REFRACTION. 

In speaking of the refraction of rays at the surfaces of 
spheres and lenses, we have supposed that all the rays 
meet exactly in the focus. This, however, is not strictly 
the case ; for if rays, falling on the surface of a sphere at 
a particular point, ^re collected to a focal point beyond 
this lens, other rays falling on the surface of the lens 
nearer to the axis, will have their focus at a point far- 
ther from the sphere than the former. This is easily 
proved by actually projecting the refracted rays, and if 
it is done for those rays farthest from the axis, and for 
those nearest to the axis, the difference between the foci 
of these rays is called the spheric€U aberration, or the 
aberration or straying of the rays from the focus, caused 
by the spherical figure of the lens. This aberration arises 
from the curvature of the lens being equally spherical, for 
if the surface of the Jens was more convex Xoivi^^^ >Cqa 



must have different degrees of curvature 
tances from the axis. The lens ^vith lea 
ration is a double convex one^ whose r 
to six; the side whose radius is one b 
wards parallel rays. The aberration thei 
thickness. As it is desirable to reduce tl 
all optical experiments, but more especia 
the lowest possible degree, various contriv 
adopted to accomplish this end. In opti 
this is effected by the combination of le 
forms, by which means their aberration 
In the eye this is compensated by a va 
which we shall now take notice of. 

CORRECTION OF ABERRATION FROl 

REFRACTION. 

The necessary effect of the spherical ii^ 
nea is to occasion an unequal refraction of 
permeate it, and hence to create a degrei 
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OFFICE OF THE IRIS. 

!en stated that the iris serves to arrest those 
are denied admission through the pupil : they 
nequally refracted by those points of the lens 
hich, if uninterrupted, they must pass, or 
JO obliquely on the cornea, as to be subjected 
t a refraction. This is its passive function ; 
power of dilatation and contraction, in obe- 
be stimulus of light Upon the retina, it deter- 
i^uantity necessary for the purposes of distinct 
I regulating the quantity of light, the iris ma- 
ists in accommodating the eye to different dis- 
viewing a distant object the pupil dilates, and 
a near one it contracts. It is true that view- 
1 occasions a contraction of the pupil, ^d the 
don of a near object in deficient light, its dilat- 
lese arc confirmations of the statement that its 
e in obedience to the impression of light upon 
because the direct emanation of light from its 
he one case, and the insufficient light in the 
ler these objects analogous in this respect to 
t and the remotest visible objects. But under 
ircumstances, the illumination of objects being 
le to the distance, the pupil, in viewing a dis- 
,, is dilated so as to admit as many rays of the 
light as is necessary to the distinct perception 
tct ; and on the other hand contracts, to ex- 
superfluous rays, which, coming from a near 
uld otherwise create confusion. Let a ^t^&Mnx 
sun wbiht the pupil is {uU^ ^^Xt^ Vj "Vi^S^a.- 



all near objects will be in a degree confused, a 
fusion be increased in proportion to the deg 
illumination. Where the iris is from any ca 
less, the power of adapting the eye to dista 
I conclude, therefore, that the adaptation oi 
light cooperates with its adaptation to distant 
Iris in part mti^ct^r.— Notwithstanding 
of satisfactory anatomical proof, I cannot 
the motions of the iris as muscular motio: 
pupillaiy portion an orbicular sphincter, 
virons thd several outlets or apertures o 
To this structure I attribute its uniformil 
rying magnitudes ; its incapacity of contrs 
having a fixed point, as happens in somi 
tions; when confined by adhesion at any ; 
circle to the capsule of the lens, or whec 
has been the subject of adhesive inflammal 
covery of a prolapse through a section of 
and resuming its circular figure when overn 
c« Av«-Mt/«4^i«\n hv A 0v*ntlA friction of the 
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contraction in children, and the increase of its 
f exercise, as in artisans incessantly employed 
nute objects, in which it is apt to acquire a 
¥hich scarcely admits of dilatation.— Its obedi- 
ill respects, to the laws which regulate the mus- 
}tem. — Its contractility in proportion to the 
and perfection of the nerve of sense with which 
ociated. — Its incapacity of perfect contraction 
mnlous, and its spastic contraction, even to the 
) of the influence of belladonna, in tetanus. — Its 
1 when the sphincters are relaxed^ as in syncope, 

apoplexy, or compression of the brain, and af- 
ise of alcohol in excess. — Its complete dilatation 
ider the influence of the sedative poisons, as 
^osciamus, belladonna, &c., to which its proper 
e in a peculiar manner irritable. 
irtly elastic. — The ciliary portion of the iris t 

an elastic structure. It is by virtue of its elas- 
t the extraordinary dilatation of the pupil, such 

under the use of belladonna, is produced. Here, 
}r parts, elasticity is opposed to muscular mo- 
ice, when the latter is paralysed, or from any 
ninished, the former strikingly predominates; 

nervous supply is intercepted, the pupil gapes 
le action of elasticity being independent of the 
1. 

of animals.— -AW animals which have a move* 

have the pupil circular, oblong, or elUptical, 
Durable to the arrangement of mai^nal fibres, 
be iris is evidently a prolongation of the choroid 
nterniption of continuity ; U \* tYvw^ot^ tb.^- 



to a line, vertical (cat), or horizontal (addi 
ing to the figure of the pupil ; or to a c 

wl ^[lerture, where it was of a drcalar form, 

m mon snake. 

Mr, Traverses theory, — *^ If we look i 
treoos humour exposed for a small spaoc 
surfaoe, we observe the plic» advancing u 

ijl; surface beyond the maigin of the lens, li) 

or screen ; if the lens is pressed evenly 
plic» separate and extend the sacculated c 
which their edges are affixed. On remiss 
sure, the lens springs forward and the le 
are closed. The circumferential compresf 
increases the closeness of their applicatioi 
body, only the most coarse and remote a 
obtained to the functions of the living, 
believe so obvious, and yet so exquisite^ a 
changing the site and figure of the ap; 
view affords, can be without necessity or o 

:; inif. th«n. Ht thw 'tuym^^nntw tvAfi^ ^ ♦!•« 
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able parts of the apparatus, it follows that the plicae will 
be unbraced and partially open in the state of mean dilat- 
ation of the pupil belong^g to passive or atonic vision, 
and in the state of extreme dilatation of the pupil, ac- 
companied with blindness to near objects, totally relaxed 
and floating. > 

*^ On the contrary, by the steadily contracted state of the 
pupil suited to the nearest extremity of the focal range, 
they will be closed and braced together ; and-, bearing 
upon the drcumferenoe of the cr3rstalline at every point, 
will necessarily elongate the axis of the lens. These be- 
ing the extreme states, so in proportion the intermediate 
degrees of adaptation will be accounted for. Hence the 
actions of the pupil, however excited, will extend their 
influence to the lens, and by this catenation of motions 
the general conformity of adjustment to light and adapt- 
ation to distance are to be explained. And this forms no 
objection to the hypothesis, because it is only in the vo- 
hmtary and steadily preser^ped contractions of the pupil 
that the latter object is or can be required ; for blindness 
would as surely ensue from gazing on the sun, as death 
from suspending the actions of the respiratory muscles, 
were it in our power to do either ; and therefore the in- 
voluntary has the ascendancy over the voluntary action 
in both these cases, as it has in all cases of mixed mus* 

des." 

Uveal prokmgaHons of the cUiary processes. — Radiated 
fibres are described by Haller and Zinn as raised on the 
posterior surfisoe oi the iris, and advancing even to the 
margin of the pupil. They are distinct from those seen 
on its anterior surface, and regarded ?l^ coTv\\ivvNANAQrQRi ^'^ 



ml 



(.tie jcuB uy luv uisi.rumeni;aiicy ot tue 
sule, it is true, is fixed by the processes, 
no obstacle to the change proposed ; foi 
Petit, to which alone the processes are 
when they are closed, and extended wh 
rated, and thus permits the capsule to 
d^^ee required for the change of the h 
words, preserves its exact adaptation t 
lens in its opposite and varying states. 
the use of the membranous circle of P< 
the processes the complete command c 
capsule. 

Dilakition of the pupil, with bulging q 
.cases of dilated pupil are accompanied 
the lens. This is not the effect, but th* 
^ ation, for it never follows the applicati( 

■provided the capsule be entire ; but ii 
the lens be protruded so as to bear dowi 
sistance of the processes, the pupil beooi 
pressure. 
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Standing, upon watching the eye of a cat or of a hawk, the 
contraction of the pupil often appears to be voluntary. 
When the eye of the animal is bent upon an object that 
excites its attention, yet which does not shift its posi- 
tion, the pupil may be seen to enlarge and contract al> 
temately. The animal is probably employed in examin- 
ing the object under different lights, by intentionally ad- 
mitting more or fewer rays through the pupil. 

The iris is a mixed muscle ; its motions are regulated 
in part by the stimulus of light upon the retina, and in 
part by an effort of the will. 

Involuntary actions of the iris. — That the motions of 
the iris which take place upon the sudden changes of 
light are involuntary, there can be no doubt, for they 
are observed even in sleep, when the will cannot be ex- 
erted, and in the earliest infancy. There is another 
. proof that these motions are involuntary, viz., that they 
occur in some forms of perfect amaurosis. The pupil has 
been observed to act briskly, where the person has been 
totally devoid of the perception of light from bright sun- 
shine, or the flame of a candle held before his eye. 

The sympathy of the iris with the retina must be as- 
cribable to a communication between the retina and the 
ciliary nerves which supply the iris. The small lenticu- 
lar ganglion, from which these are derived, lies upon the 
optic nerve, and is probably the medium of communici^- 
tion. 

Voluntary motion qf the iris. — On the other hand, 
every one may satisfy himself of a power which the will 
18 capable of exercising over the iris, in alternately view- 
ing near and distant objects ; the stale Oii \^i«»sSssft. «t 




:*" 



ine faculty 18 seldom exercised in these 
and still more rare for the state of accon 
preserved in defiance of the changes of 1 
is an unnatural effort. I have several 
in persons whose eyes were steadily fixed 
at some yards* distance, that the approad 
wards the eye did not stimulate the pupil 
until it was so placed as that its image { 
the most sensible part of the retina, whc 
Btantly contracted. So that the voluntai 
nation to the involuntary, where they an 
is, when the stimulus of light opposes tl 
the eye to distance. But by continued 
mind is capable of acquiring an extraordii 
the motions of the iris, as is well known 
with other muscles subjected in any d^ 
Of this. Dr. P. M. Roget presents a remi 
tion, as shown by the following descriptio: 
which he possesses of contracting or dilat 
pleasure. 
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in them, that this power is totally independent of the 
influence of light, since I can effectually exert it, al- 
though the position of my eye, with regard to the win- 
dow or candle, as well as the direction of the optic axis, 
continues unchanged. However singular this power may 
appear, it admits, I conceive, of a very natural explana- 
tion. The effort, of which I am oondous, when perform- 
ing the voluntary contraction of the pupil, is the same 
as that which accompanies the adaptation of the eye to 
short distances, and is of course productive of an increase 
of its refiractive power. This very same power of mov- 
ing the iris in fact is possessed, in a greater or less de- 
gree, by every person who enjoys the faculty of distinct 
vision at different distances. It is accordingly well 
known, that if a person, after looking at a distant ob- 
ject, transfer his attention to a near object, the pupil 
always contracts. But this change, it is supposed, can 
never be effected, unless some real object or image, from 
which light radiates, be present to direct the sight. I 
have never, indeed, met with any person besides myself, 
who, while steadily directing his eye to a distant object, 
and while no other object intervened, could, by a mere 
effort of the will exerted on the eye, augment its refrac- 
tive power so as to adapt it to the vision of near objects. 
That I have acquired such a power I can ascribe to no 
other cause than to my having, from my childhood, been 
much in the habit of observing optical phenomena^ and 
of practising various experiments relating to vision, a 
subject which I early took great delight in cultivating. 

** It is still more easy for me, while an object is placed 
near my eye and distinctly seen, imm^^X^^ V^ Y<3tiK&s 

\*1 



uon ot the pupil. The increasing the i 
of the eye, is always the change that oo 
fort ; the state of vision adapted to pai 
that of complete relaxation. The effo: 
this voluntary contraction of the pupil, 
object before the eye to call for such s 
lowed by a sense of fatigue ; and if of 
too long continued, it becames painful, i 
for a long time afterwards. The fatigv 
exdusivdy in the eye to which my atu 
directed during the experiment, alth 
change takes place in the refractive pc 
lieve to the same extent, in the other 
remarkable, that when there exists a rea 
which is looked at, and which requires i 
in the eye for distinct vision, as in the 
sense of fatigue, or hardly any, is experie 
'^ I need scarcely add, that while I tl 
fractive power of my eye from that which 
distance of the obiects whinh 1 Innk «♦ 
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source is derived the nerve which supplies the levator 
palpehrae, which Is purely voluntary. 

The limited motion which the pupil has when the re* 
tina is for the most part insensible, may be considered as 
an involuntary or automatic motion, similar to that which 
in a healthy eye affords protection to the retina ; and if, 
as sometimes happens, the iris contracts in a state of 
blindness, this likewise must be regarded as its involun- 
tary action, for volition cannot precede sensation. It is 
probable that those motions of the iris, which are in con* 
formity to the impressions of light upon the retina, are 
purely involuntary ; and that those which are in confor- 
mity to the situation of objects, and are therefore directly 
subservient to vision, are under the influence of the wilL 
Hence the dependence of the adjusting faculty upon the 
perfection of the retina. 

Various conjectures have been entertained respecting 
the functions of the ganglia ; some have supposed that 
they were intended as bars or stops upon volition, and 
dted the iris, which they supposed to be purely involun- 
tary, in support of their hypothesis. By others, ganglia 
have been supposed to be smaU sensoria or cerebral recep- 
tacles, capable of rendering a supply of nervous energy 
to their filaments, by which they are in a measure inde- 
pendent of the brain and its appendages. Mr. Travers 
attributes the voluntary motions of the iris to nerves un- 
connected with ganglia ; the. involuntary to those derived 
firom the lenticular ganglion, which he regards asadirectme- 
dium of oommunicationbetweenthesenervesandtheretina. 

On account of the obscurity which envelopes the actions 
of the third, foartbf and sixth nervea oi ^Jlaa otXaX^ \ \a.- 



'^r m wnicfiL tue subject is involved. 

^'^ ox THE PECULIAR FAOPEaTIES OF TH! 

'J^ THE EYE. 

*'l ^*' We are ignorant as to whether the thi 

sixth nerves have sensitive in addition t 



ll 



4' 
•* 

I' 

I* 

it 

4 

5, 



liy. power. Desmoulins asserts that, when the; 

or pinched, no pain is produced ; but it is 
termine this with regard to such small ne; 
the violence that is necessarily done to the 
ing them bare. 
\'^ *'*' The third nerve supplies the levator pa] 

' * the superior, inferior, and internal recti, ai 

'.' oblique; and from its branch to the latt 

't ciliary or lenticular ganglion deriv^ its sh< 

the long root of this ganglion is suppliec 
nerve of the fifth, and contains a filament £ 
nous plexus of the sympathetic 

^^ The influence of the third nerve an 
}^ nasal nerve on the iris, deserves a special 
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I branch of the fifth, has no influence over tho 

following are the results of his experiments on 
ing pigeons, in which birds M. Aluck has shown 
:iliary ganglion has two roots, one from the third, 
• from the fifth nerve. 
Vhen the optic nerves are divided in the cranial 

a living pigeon, the pupils become fully dilated, 
lot contract on the admission of intense light. 
lie also observed dilatation of the pupil, and immo- 
the iris, as a consequence of division of the optic 

dogs and cats; while the pupil became con- 
md the iris immoveable when the same experio 
s performed on rabbits and guinea-pigs.) 
Hien the third pair of nerves is divided in the 
avity of a living pigeon, the same result ensues ; 
these cases the surface of the eyeball retains its 

Hien the fifth nerve has been divided on one side 
anial cavity of a living pigeon, the iris on that 
racts as usual on the admission of light, but the 
F the eye appears to have lost its feeling (which it 
rom twigs of the ophthalmic branch of the fifth). 
Vhen the optic nerves are pinched in the cranial 

a living pigeon, or immediately after its decapi- 
le pupils are contracted for an instant on each 

the nerves. (A phenomenon observed by Flou- 

) 

Vhesa the third pair of nerves is irritated in the 
dead bird, a like result ensues. 
P^en the fifth nerve is simWaTV^ VmXaXJ^ Va. ^^ 
BO affection of the pupil is obaerve^. 



be pinched, no contraction ua « — ^ 
portion adhering to the brain be pinched, a like 
tion of the pupil ensues as if the optic nerre 
been divided. 

*•*' 8. The previous division of the fifth pair < 
in the preceding experiment produces no differen 
result. 

^'9. When the third nerves have been divided! 
nial cavity of the living or dead bird,.no change in 
ensues on irritating the entire or divided optic i 

*'' From these experiments we may with confii 
elude, that the motor power of the ciliary gar 
nerves is derived from the third nerve, and ths 
does not cause the contraction of the pupil bi 
rectly on the ciliary nerves ; but that the irrif 
retina and optic nerve acts immediately upoi 
and from the brain is reflected upon the thirc 
the short motor root of the ciliary ganglion, 
be inferred also from the well known circuc 
— amaurotic from paralysis of th« 
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" The nutrition of the eye is under the influence of 
the sympathetic twigs : we have already seen what an in- 
fluence the sympathetic ganglion has over the nutrition 
of the eye ; and that, after the superior cervical ganglion 
has been destroyed, inflammation of the eye with effusion 
ensues. M. Majendie found, that division of the fifth 
nerve in rabbits, guinea pigs, dogs, and cats, was followed * 
by immobility of the iris, with dilatation of the pupil in 
dogs and cats, contraction of it in rabbits and guinea-pigs. 
These effects must depend on a reflected action through 
the medium of the brain. We can now enquire into the 
mode in which the third nerve influences the motion of 
the iris, a point respecting which I have made several 
original observations. 

^^ The third nerve, when excited to action, voluntarily 
or involuntarily, frequently gives rise to contraction of the 
iris. Since the third nerve supplies all the recti muscles, 
with the exception of the rectus externus, we know that 
when the eye is voluntarily directed outwards, the third 
nerve is not active, and that it is so when the eye is volun- 
tarily turned inwards. If one eye be closed and the other 
turned inwards, we may perceive that the pupil becomes 
contracted, and that it becomes dilated if the eye be di- 
rected outwards, the intensity of the light remaining the 
same. Hence it inevitably follows, that every voluntary 
motion of the eye, in which the branch of the third nerve 
to the internal rectus is engaged, is accompanied by ac- 
tion of the iris ; and that, when the sixth nerve is acting, 
the iris is inactive, the pupil dilated. 

If one eye be turned outwards, the other inwards^ no 
remarkable change in the state oi the i^\r^'^\^ ^■esst'^'^^^^ 



able degree, as lu ^«. 
side, or directly in front, the ooncna^^. 
comes Tery great ; on the contrary, the moi 
direction of the eyes, and the less the i 
muscles, which are supplied by the third z 
termined to action, the wider does the pupil 
*^ Hence we hare voluntary power over t 
the iris ; in other words, whenever the thin 
cited to action by volition, the iris contrai 
looking at near objects the axes of the eyes arc 
verge, — the eyes are turned inwards; and hi 
direct our eyes to near objects, the pupil beco 
tracted, and dilates when we look at distant 
motions of the iris in birds are not really - 

■ . the will than in man ; the pupil becomes 

birds, when we approach them and they b 

p|- ': *' It is not, however, the branch of 

which goes to supply the internal rect 

I ." that has this sympathetic influence ove 

*^-~*««ches« and particularly that which sv 
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according to the observation of Mr. Hawkins. At the 
moment of waking, the pupil, after a few irregular con- 
tractions, assumes its usual degree of dilatation. 

'' The facts drawn from comparative anatomy are gene- 
rally confirmatory of the foregoing physiological results. 
The ciliary nerves are constantly supplied from the third 
nerve, and nasal branch of the fifth. The following 
varieties are met with : — 

'^ 1. Branches of the third and nasal nerves unite as 
roots to form the ciliary ganglion. The ciliary nerves 
arise in part from the ganglion, and in part from the 
nasal nerve itself. This is the arrangement of the nerves 
according to the extended and accurate researches of M. 
Muck and Tiedemann in the dog, hare, ox, sheep, goat, 
deer, roe, hog, owl, pigeon, parrot, goose, turkey, and 
plover, (in the turtle also, according to Bojanus). 

^* 2. The ciliary ganglion connected more immediately 
with the root derived from the third nerve ; the ciliary 
nerveft arising from it, going partly to the eye directly, and 
partly uniting in a looped manner with ciliary branches 
of the nasal nerve, some filaments of which are continued 
separately to the eye. This stnicture has been found in 
the cat, fiiloon, heron, raven, cock, duck, merganser, and 
tern. I regard this form merely as a variety of the 
former* 

** 3. In the rabbit. Muck found no connection of the 
third and nasal nerves forming roots of a ganglion ; both ' 
those nerves gave off ciliary twigs separately. According 
to Retzius, the ciliary ganglion is here situated nearly 
Within the sheath of the third nerve. 

^ 4. DestnouJins aaserU that the na&dV uerrci ^^^^ ^ 



liary branches from the third nerve, whi 
their principal sources when the iris 
motion. M. Muck and Tiedemann at 
that in the horse the ciliary ganglion . 
the motor oculi nerve gives off no cili: 
Aetzius has discovered a very minutf 
two roots, one derived from the third, 
in error, likewise, in stating that in 
none of the ciliary nerves are derivet 
nerve. 

*^ 6. In fishes, the iris is nearly un 
able. 3Iuck and Tiedemann found ci 
hucho, which arose from the third ne 
nasal, and in part anastomosed with c 
carp, the ciliary nerves arose from the 
the researches of Professors Schlemm 
appears that fishes do not differ from ot 
spect to the ciliary, which they found 1 
rived from the usual roots. 
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Schlemm and D* Alton found the same to be the case in 
the petromyzon or lamprey. 

^^ 9. In the lampreys there are, according to Schlemm, 
two special nerves for the muscles of the eye ; namely, 
the motor oculi, and trochlearis, which unite in the orbit* 

'^ 10. In the myxinoid fishes, the third, fourth, and 
sixth cerebral nerves are wanting, as well as the muscles 
of the eye. 

" Influence of the brain on the motor nerves of the eye, — 
Desmoulins and Majendie state that, when the peduncle 
of the cerebellum is divided in mammalia, the eye of the 
corresponding side is directed downwards and forwards, 
the eye of the opposite side upwards and backwards ; 
section of the pons varolii was attended with the same 
result." 

CORRECTIVE AND ACHROMATIC POWER OF THE 
CRYSTALLINE LENS. 

It has been shown that part of the rays which are dis- 
persed by spherical aberration^ are arrested in their pro- 
gress by the iris : this aberration is still further corrected 
by tbe peculiar structure of the lens, the refractive power 
of which is so adjusted to that of the contiguous aqueous 
and vitreous humours, as to correct the aberrations whidi 
the figure of the cornea would occasion, and to throw the 
most oblique rays with sufficient accuracy upon the con- 
cave surface of the retina. Not only is the clearness of the 
image undisturbed by superfluous light, but it is also des- 
titute of colour, the decomposition of light by irregular 
refraction, being in ordinary vision prevented or corrected 
by the stnictnre and curvature of the cx^«x?SiMvft \ewk. 



at the eye in its natu.^ 

undergoes no such decomposition m. x^ ^ 

the humours. 

According to Dr. Brewster this is not st 
who says that no provision is made in the 
the correction of colour, because the de 
differently coloured rays is too small to proi 
ness of vision. If we shut up all the pu] 
portion of its edge, or look past the finger 
ey6, till the finger almost hides a narrow 
r light, we shall see a distinct prismatic sj 

'' line containing all the different colours ; 

]f I could not take place if the eye were achr» 

iV USE OF THE CHOAOID AKD BLAf 

!;^\ For perfect vision with the human 

\%. quisite that the rays of light should un 

l^ after reaching the retina. To provide 

''^' delicate membrane called the choroid 

- -•*« the retina, seicretes in the 
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I of the peculiarity of structure is not equally obvious, 
ack part of the choroid is covered vith a membrane 
mI the tapetum lueidumj which presents a brilliant 
ting surface. The lustre of the eyes of cats in an 
ire place results flrom this cause. It is supposed that 
ouble impression of a low degree of light upon the 
a may be equivalent to the single impingement of 
iter light. M. Majendie ingeniously compares with 
lisposition of parts, a structure observed by himself in 
yes of birds remarkable for their acute vision. In the 
, the retina lies in numerous folds, so that we may 
we it several times perforated by the rays of light. 
le eye of the Albino is remarkable for its want of pig- 
um nigrum, in consequence of which the pupil and 
ire coloured of different shades of red. In such per- 
vision is weak in the ordinary light of day, and dis- 

only in a darkened room, or at twilight. The eyes 
Innoes are likewise observed to be in continual motion, 
nsciously oscillating from side to side, even when their 
; is most steadily bent upon an object. There can 
ttle doubt that this provision is intended to save the 
tytected retina, by preventing a continual impression of 
le intensity upon one point. Other peoplie use one 
of the l«tina for perfect vision and direct it succes- 
y towards the different points of an object while 
lining it ; the Albino uses several, continually alter- 
ig from one to the other. The motion is unattended 
. any apparent change of place in the object, (such as 

which occurs when the eye is pushed or drawn aside,) 
1 the same principle as when for experiment's sake we 
itioinalfyroll the eye from side to side \ l^e ««afeVsfiSsst^ 
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ti<m, we direct to that point the axis of the eye, and con- 
sequently, the image of that point falls upon the central 
hole in the retina ; every other point of the same object is 
seen indistinctly, and the indistinctness increases with the 
distance of the point from that which is seen distinctly. 
The centre of the retina, therefore, appears to enjoy a more 
lively sensibility than the rest, and it is upon this part we 
throw the image, when we wish to examine an object 
with attention. This is not, however, confined to the 
axis of vision ; for in certain positions of the eye, arti- 
ficially induced, we have a dear perception of an object, 
from which the rays pass so obliquely, as to fall upon the 
retina not in the axis of vision. 

Indistinctness of vision at the base qf the optic nerve. — It 

was discovered by M. Mariotte, that when the image of 

any external object fell upon the base of the optic nerve, 

it instantly disappeared. In order to prove this, we have 

only to place upon the wall at the height of the eye, three 

wafers, two feet distant from each other, shutting one eye, 

stand opposite to the middle wafer, and while looking at 

the outside wafer, on the same side as the shut eye, retire 

gradually from the wall till the middle wafer disappears. 

This will happen at about five times the distance of the 

wafers, or ten feet from the wall ; and when the middle 

wafer vanishes the two outer ones will be distinctly seen. If 

candles are substituted for wafers, the middle candle will 

not disappear, but it will become a cloudy mass of light. 

K the wafers are placed upon a coloured wall, the spot 

occupied by the wafer will be covered by the colour of the 

wall, as if the wafer itself had been removed. From this 

we learn, that there is a certain paxX o( ^<& T«^A3(l1Q.\»s^ 



!o-.: iiif: srat of tisiun. 

sonsihlc to onlinary impressions of liglit; further, i 
p.jrt r.ny !«• shewn to l>e the base of the optic nei 
H'l;iili i^ ::],in\t the ei^^hth of an inch in diameter. 

('•'.'//■'.■ / Si (it ofvh'toii, — This circumstance induced ] 

rifittu t) I. m.'ider the choroid as the seat of vision rather t 

the re'Jiwi; lor, ij-gucd lie, there is no deficiency of t 

'ie:-..>i:> i.iiittcr of which the retina is an expansion, 

I lit- 1 lioioM i.> wanting. The opacity of the choroid coat ; 

f hi- i;ai.s|iari'nry of the retina, which rendered it an u 

i;r«»'Piii loi* the rccei)lion of images, were arguments in 

voiir i)i" iliia opinion. Comparative anatomy fumishei 

witii jinotlier iirgument, i)erhaps even more conclusive tl 

any ol" tlit)se urged by iMariotte. In the eye of the se 

(olign^ or cuttle iish, an opaque membranous pigment is 

torj)()icMl i'Ctvreen the retinaand the vitreous humour ; so tl 

if the retina is essential to vision, the impressions of 

iir.^^rt^ on this black membrane must be conve^'ed to the 

tina hv the vibrations of the membrane in front of it. N< 

sintre tlic human retina is transparent, it will not prev< 

the formation of images on the choroid ; and the vib 

tions which they excite in this membrane, being oomn 

nicatcd to the retina, will be conveyed to the bra 

These views are strengthened by another fact of some 

terest. Sir D. Brewster has observed in young perso 

tliat the choroid coat (which is generally supposed to 

black, and to grow fainter by age) reflects a brillit 

(;rimson colour, like that of dogs and other animi 

Hence, if the retina is affected by ra3r8 which pass throu 

it, this crimson light which must necessarily be transm 

ted by it ought to excite the sensation of crimson, wk' 

f find not to be the case. 
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The correctness of Mariotte*s conclusions, on which: 
this singular theory is founded, is extremely questionable. 
If, in his fundamental experiment of the three wafers, 
we substitute three candles, we then find, that though 
no image of the centre object is formed at this part, it is 
still not insensible to light, for a diffused reddish light 
appears to occupy the place of the flame. The base of the 
c^ic nerve therefore is not insensible to light, as Ma- 
riotte's hypothesis supposes ; it is only unfit for giving 
distinct vision of those objects whose images fall upon it, in 
consequence of being placed on the projection of the cen- 
tral artery which accompanies it. The red nimbus re- 
sults from the passage of light through this blood-vessel, 
the irregularity of which prevents it from transmitting 
the image. 

Seat of vision in the vitreous humour. — A French writer, 
M. Lehot, has recently written a work endeavouring to 
prove that the seat of vision is in the vitreous humour ; and 
that, in place of seeing a flat picture of the object, we ac- 
tually see an image of three dimensions, with length, 
breadth, and thickness. To produce this effect, he sup- 
poses that the retina sends out a number of small nervous 
filaments, which extend into the vitreous humour, and 
convey to the brain the impressions of all parts of the 
image. If this theory were tnie, the eye would not re- 
quire to adjust itself to different distances ; and we be- 
sides know for certain, that the eye cannot see with equal 
distinctness two points of an object at different distances, 
when it sees one of them perfectly. M. Lehot might in- 
deed reply to the first of these objections, that the nervous 
filaments way not extend far enough iivlo \\i^ N\\.x«»vii 



104 THE LAW OF DISTIMCT VISTOX. 

Iiuniour to render adjustment unnecessary ; but 
admit ihis, we would be admitting an imperfect! 
workiiKiiiship, in so far as the Creator would th 
eni]>l(>ylii^ two kinds of mechanism to produce an 
wliirh could have been easily produced by either of 
separately. 

i^ueh arc the theories that have been entertaim 
s])ecting the seat of vision, and as difficulties still 
to evory opinion respecting the seat of vision, wt 
still adhere to the opinion most generally adopted 
the images of objects are painted upon the retina. 

THE LAW OV DISTINCT VISION. 

When the eye is directed to any point of a lands 

sees with perfect distinctness only that point of it 

in directly in the axis of the eye, or the image of 

falls upon the central hole of the retina. But, \ 

we do not see any other point but one with that di 

ness which is necessary to examine it, we still ( 

other parts of the landscape with sufficient distinct 

enable us to enjoy its general effect. The extren 

l)ility of the eye, however, and the duration of tl 

pressions made upon the retina, make up for thii 

/ent defect, and enable us to see the landscape as p< 

us if every part of it were seen with equal distincti 

The indistinctness of vision for all objects sitoa 

of the axis of the eye increases with tiieir distani 

that axis ; so that we are not entitled to ascribe t 

tinctuess of vision in the axis to the circumstance 

image being formed on the central hole of the 

wJiere there is uo nervous matter ; for if this w 
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case, there would be a precise boundary between distinct 
and indistinct vision, or the retina would be found to 
grow thicker and thicker as it receded from the central 
hole, which is not the case. 

Intermission in the vision of the objects seen obliquely, 
— In making some expenments on the indistinctness 
of vision at a distance from the axis of the eye, Sir 
D. Brewster was led to observe a very remarkable pecu- 
liarity of oblique vision. If when one eye is shut, we 
fix the other upon a point, such as the head of a 
pin stuck into a green doth, and continue for some time 
looking at the pin-head, we shall see indistinctly all other 
objects within the sphere of vision. Let one of these oh* 
jects be a strip of white paper or a pen lying upon a green 
doth. After a short time, the strip of paper or pen will 
disappear altogether, as if it were entirely removed, the 
impression of the green doth upon the surrounding parts 
of the eye extending itself over the pai*t of the retina 
which the image of the pen or paper occupied. In a 
short time, the vanished image will reappear, and again 
vanish. The same effect is produced when both eyes are 
used ; and when the object is highly luminous, like a 
candle, it does not wholly disappear, but expands itself into 
a mass of nebulous light, which is of a blue colour, encir- 
cled with a bright ring of yellow light. 

From these results it appears that oblique or indirect 
vision is inferior to direct vision not only in distinctness, 
but from its inability to preserve a sustained vision of ob- 
jects ; but though thus defective it possesses a superiority 
over direct vision in giving us a more perfect vision of 
fninute objecto, such as small slar&, vAvv^ cscqlIvc^v. \^ 
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■een lif dine* Tirfon. VUtimhtm lihtmnihrm 

ftiuonomers, both witU Tegard to fuinlelBrB Hod t 
saul ^ofSatum. "VVhentlieaja ii turned fuJI upc 
■ BT-o SBteUiceiit-disBppesrB but wheniliHilirect 
aaol parcottbelie1d«ftbittiJ«cape,tlielurai]ioui 
w lecome dUtincllyTiaible. TheCaUoiriag ezplai 
of h B B ngnlar phenoEaeDon h&» been afiered bjr 8 
BrewBter. A fumiiunw point leeu by ditgct vUam, 
Bh&rpline of light iien«d iteulily far a coniiderable 
throws the ndna Into • itita of sgitatiim highly 
Tourable to distinct viBunt. U W-e look through chft 
nf a fine coiab bnld clmeto the ^c, or epen tbrcN 
(ingle Bpertnia of tba sanie nurowDssa, at a iLeet o 
mmated vbita p^psr, or even at the fiky, the paper-i 
gky wiU appear to bo rovered with an infinite aimi 
broka; aerpccitlne Una*, pntlU to ibo aperture 
o animotioat ml « iha aperture is turned t 
theu rallel undulations will turn round also. < 
black uid whiM lints ureobviouilyundulationH on ti 

na » h ch ia wnvble to iha imprearions ot light I 
phaw of tlie uadulation, and iaienijble to it in hi 
phaia. AaanHlogoiueffect ia produced bylotdciiiB 
faatlf and fur a (wnslderable Iime,<in tbe |Md4 
which present tbe sea in certain mapi. Tben 
n nk into portions nf terpentine linei, and t 

p ma c tints will be seen included between the b 

ur 1 near portions. A sharp point or line of )j 
therttfo e unable to keep up a continued viaioa ofj 
upon the retina when Been directly. 

Now in the cjise of indirect viiinn, ve hovo ■] 
ttea tbtit a Juniioous olijec.t dtio hav vuvv>h, but i) 
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i^tinctly, and paroduoes an enlarged image on the retina, 
■siida that which is produced by the defect of convergence 
^ the pupiLs. Hence a star seen indirectly, will affect a 
U]ger portion of the retina from these two causes, and 
Ming its sharpness, will be more distinct. 

These peculiarities of the retina with regard to vision, 
re, without doubt, the source of many optical deceptions, 
hich have been ascribed to supernatural origin. In a 
irk ni^t, when objects are feebly illuminated, their 
iBppearanoe and reappearance must seem very extraor- 
nary to a person, whose fear or curiosity calls forth all 
a powers of observation. This defect of the eye must 
ive been often witnessed by the sportsman in attempting 
) mark, upon the monotonous heaths, the piiticular spots 
here moor-game had alighted. Availing himself of the 

ghtest difference of tint in the adjacent heaths, he en- 

ivoors to keep his eye steadily upon it as he advances ; 

. whenever the contrast of illumination is feeble, he 
OBt always loses sight of his marie, or if the retina does 
) it up a second time, it is only to lose it again. 

r THE JURATION OF IMPKE8SI0K8 OF LIOHT 
UPON THE ETE. 

ery body must have observed that when we whirl a 

ng stick in the hand, a circle of light is seen mark- 

t the parts described by its burning end. As the 

g extremity can only be in one point of the path at 

ie instant, it is manifest that the impression of iu 

9ntinues some time on the eye. In like manner, 

the twinkling of the eye, or raj^ld c\!a».Tw^ <^\ ^•b 

■or the purpose of di£^x%\I^^ \\\'fe \\&ff vcaSAS^i, ^kk^ 
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j-^ direct the eye to the dark wall. In gem 

i> observer will see a picture of the windc 

\ 1 the dark bars are white and the wliite ] 

■fs*i the practised observer, who makes the 

jf^ great promptness, will see an accurate 

hj the window with dark bars and bright 

representation is instantly succeeded by tl 
picture, in which the bars are bright, an 
^ M. D'Arcy found that the light of a '. 

( i at the distance of 165 seconds, maintaii 

on the retina the seventh part of a sec* 
mine after viewing a brilliant gas light 
going into a dark cellar, observed a disti 
* trum of the gas light on the opposite \ 
for upwards of three minutes. From th 
therefore, that the effect of light upon th 
for some time ; and that the period of i* 
^yi' portionate to its primary intensity. 
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low as Uule as why we hstr 000 sound with two 
ind smdl one aoeiii with two nostrils. He conii. 
;hat the mind is incapshle of receiving two distinoS 
Mions at the same instant ; and that the simple sac- 
ent of Haller jJBnds unezo^tionable erideiiee of 
ct, that we easploy our eyes sererally, and not at 
mm instant, in distinct Tision, though the interval 
mall to be measurable. 

is interesting to enquire what are oonditions 

nnder vision under tho s e drcumstaaoes single or 

i. It ifi to be borne in mind that the centre of the 

, from whatever cause it proceed, furnishes the 

iiatinct vision. Henoe, in looking at a point of an 

we invariably direct the axis of the eye towards it ; 

hen we look with one eye at a succession of objects 

in a liae dtveeUy before us, but at different dis- 

she epSie axis is seen to incline inwards whsA we 

the nearest object, and to increase its dihreotioa 

la as we view those which are move venote. 

e virion, — Now when we look with both eyes at 

of such a series of oli(}eets, it appears single, the 

xuT double. This fiimiKar but remarkable phe- 

\ has givoi rise to the hypothesis that there are 

\d\ng points in either retina ; it is supposed that 

olQeet is delineated upon those points of the two 

hash are naturaUy associated, it appears single, 

9 under other eirooaastaiiaes. But it seems un- 

\o resort «> this esplauation of the fact. There 

; Siwt, tm one sense, we really see two objects, 

objects appear as one, in consequence of the 

ng exactly the same place as th^oxVket. ^Ti^ 

A. 



muscles of the eyentuio, ■,«.«, .^ 

to any point of space at a greater distance thai 
inches. When therefore it happens, that the i 
Hon of an object is the same or nearly the san 
eyes, that object appears single ; when diffen 
Ject appears double. In both cases two objec 
but in single vision they are seen in the same 
therefore necessarily appear to form but one ; 
ooindde, and are therefore essentially indist; 
If, for example, we look at an aperture in a w 
ter, we know that an image of it is formed i 
but, as the line of visible direction from any 
one image meets the line of visible directic 
lame point in the other image, each point wi 
one point, and, consequently, the whole aper 
one eye will coincide with or cover the wb 
seen by the other. Were anything further 
prove the correctness of this theory, the p 
double vision present themselves. 

Double tition, — If the axes of both eyes a 

— *"* •» »»Aint wit 
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y raise or depress one eyeball, when the ob* 
;hat eye appears to shift its place, as the posi- 
gan is varied. It is easy, therefore, by a very 
e to render vision double. The effect which 
loed at will in an experiment, sometimes oc- 
esult of disease. M. Majendie mentions the 
mtleman in whom, from palsy of the third 
ft eye is permanently drawn outwards ; the 
of which, he observes, is, that with that eye 
lees objects in their wrong places^ '' tUplaeh 
\gt dnq digres d, droite de leur posiHonJ** The 
s, but not without its parallel, and the account 
j£ the displacement of the eye is incorrect. It 
lat the object is seen by the averted eye out 
riUon; the proof which is, that an eye thus 
dmilarly pushed aside for experiment's sake, 
rue an aim as before, or look along a Une as 
Is a remote object. The object is seen appar- 
places, yet both eyes see truly. This para- 
jnstance renders evident, one of the most 
isions in our frame, namely, the extreme 
^hich the two eyes are ooadjusted, so that 
sionf may exactly tally. If the muscles of 
eyes is unable to direct the two axes of the 
une point, the object will in that case also 
e. This inability of one eye to follow the 
be other is freciuently the cause of squinting, 
rhich is, as it were, left behind, necessarily 
Ferent direction from the other. The same 
1 produced by the imperfect vision of one eye, 
oe of which the good eye oidy \% WAoi. ^«&!^ 
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A solid object being placed so as to be 
eyes, projects a different perspective figu: 
now if these two perspectives be aca 
paper, and presented one to each e3re so 
responding parts, the original solid figi 
I y rently reproduced in sudi a manner tha 

J ' ':: imagination can make it appear as a re 

plane sarface. This and numerous o 
explain the cause of the inadequacy of ] 
: . I sent the relief of objects, and indicate a 

stnting external nature with more truth 
^ have yet been obtained. 
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I EBTIMATIOlf OF SIZE AMD DI8TAK< 

Every object at which we look must 
visual magnitude, inasmuch as the ap| 
object must exactly depend upon the spf 
line occupies upon the retina. Now tht 
different distances will, it is easily showi 
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by Chesdden, that such knowledge is relative, and 
from the experience derived from the combined 
of the senses of sight and touch. This philosophic 
., after performing the operation of couching, 
the effect of the first visual impression upon hxi 
, which he describes in the following words : — 
ia young gentleman either had been bom blind, or 
t his sight so early that he had no remembrance 
having seen : the blindness arose from a cataract 
[06 crystalline lens in both eyes. Like other per- 
lo have ripe cataracts, he was not so blind but that 
1 discern day from night, and for the most part in 
^ light, distinguish black, and white, and scarlet, 
tie first saw, he was so far from making any judg- 
Kmt distances, that he thought all objects whatever 
. his eye, (as he expressed it,) as what he felt 
. his skin. He knew not one thing from another, 
r different in shape or magnitude : but upon being 
at those things were, whose form he knew before 
leling, he would carefully observe that he might 
lem again. Two months after being couched, his 
(tk seems to have been drawn to the effects of paint- 
ich he then first and at once comprehended ; bnt 
en he was no less surprised, expecting the pictures 
feel like the things they represented, and was 
when he found those parts, which by their light 
idow appeared round and even, felt only flat like 
i ; and asked which was the lying sense, feding 

ing shown a small miniature of his father, and told 

1.3 



seemed as iiupv»».^. 

pint. At first he could bear but very «^.^. 
things he saw he thought eztremdy large, 
ing things larger, those first seen he oonoeif 
being able to imagine any lines beyond the b 
The room he was in, he said, he knew to 1 
the house^ yet he could not conceive that th 
could look bigger. Before he was oouchei 
little advantage from seeing worth nndffi*go 
tion for, except reading and writing; fc 
thought he could have no more pleasure in ^ 
than he had in the garden, whidi he ooulc 
and readily ; and even blindness, he obs 
advantage, that he could go anywhere in 
better than those who can see ; and after 
did not soon lose this quality, nor desi 
about the house in the night. He said 
was a new delight, and the pleasure was 
wanted ways to express it ; but his gnt 
■elden he could not conceal, never see 
* ♦oara of joy and other mar 
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le same object with both eyes, he thought it looked 
bout twice as large as with the first couched only, but 
ot double that he can anjn^ays discover.'* 

From these details we learn, that originally we derive 
lO information respecting either the distance or real mag- 
itude of bodies from the sense of sight, and that there is 
10 essential resemblance between the ideas communicated 
y vision and by feeling. The infancy of man's existence 
I CTiployed in learning to interpret the visible signs of 
ztemal objects. For this purpose, as soon as there is in* 
eUigence in an infant's gaze, it extends its hands to touch 
ind examine each object in succession which attracts its 
lotice. 

The eye has no original measure for distance, and gives 
IS no certain notion oif real magnitude. When the eye is 
uced upon a point on the wall of a narrow chamber, or in 
lie vault of heaven, it seems to command an oval or circu- 
ar area of equal visual dimensions; a foot rule imder these 
arcumstances held at the distance before the eye, mea- 
mres equally the side of the room or a segment of the 
Srmament. 

. When the actual size of an object is unknown to us, 
ind we look at it, if at a certain degree of remoteness, with 
tM>th eyes, w \f near^ with one eye <miy, we judge of its 
Sistanoe by the greater or less indistinctness of its outline 
Knd colour. We judge of its real magnitude by calcula- 
tion founded upon its apparent size and probable distance. 
Hence we are liable to continual mistakes on these points. 
An Englishman, in the clear atmosphere of Italy, sup- 
poses distant objects to be nearer to him than they are. 
We think the moon larger when near the horizoiL tJ^«.vL 
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di£ferently of the distance of bodies aooor 
we judge correctly when they are near, 
distant; then our judgments are freq 
but when objects are very distant we 
error. 

The united actions of both eyes is ab 
in judging correctly of distance, as the 
ment will prove. Suspend a ring by a 
ho^ capable of entering it easily, to the c 
place yourself at a proper distance, and 
the hook into the ring ; if you use both 
ceed every time ; if yon shut one eye, 
hook will go too far or fall short of the : 
succeed only by chance and after much 
sons with eyes of unequal power, do not i 
j ■;!' they use both eyes. 

\'.'] If a person by accident loses an eye, 

\ *i^ be a year before he can judge correctly 

I /-; j bodies placed near him. In general, pe 
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le level with ounelyes. It is the same 
objects placed above. Hence the neces- 
onsiderable size to objects intended to be 
of edifices and seen at a distance; The 
nsions of a body are, the nearer it must 
fe to be seen distinctly. We see a horse 
Listance of *' ten yards,"* but should not* 
d at that distance. If I wish to examine 
r of these animals, the eye requires to be 
'ever, the same object may be seen dis- 
fferent distances ; for instance, it is in- 
f persons, whether they place the book 
'eading at the distance of one or two feet 
the intensity of the light which iUumi- 
as much influence upon the distance at 
een distin^ly. 

he size of bodies, — The manner in which 
nrect judgment of the size of bodies, de- 
the understanding and upon habit, than 
paratus of vision. 

judgments relative to the dimensions oi 
lize of the image formed at the bottom ci 
(usity of the light which proceeds from 
stance at which we supposed it placed, 
m our habit of beholding similar objects. 
e judge with difficulty of the size of a body 
the first time, when we do not consider its 
ant mountain, when first seen, generally 
laller than it really is ; hence we believe 
when in fact we are at a great distance. 

'8 Physiology translated b^ Iix.l?atvi>^ 



DOOies. 

EstimiUion of the motum of bodies.-^ w « 
motion of a body by that of its image upon tl 
by the variations of the sise of this image, g 
to the same thing, by the change of the dii 
light which reaches the eye. For us to be ; 
the motion of a body, it must not move to 
.then we should not perceive it, as happens 
sent by gunpowder, especially when they j 
When they move at a distance from us, as t 
to the eye for a long time, because the fie 
larger, we easily perceive them. To judge ( 
motion of bodies, we must not be in motioi 

It is difficult to observe the motions of t 
tance. In fact, we judge of their motic 
only by the variation in the size oi the i 
this variation, at a considerable distance f 
is very difficult, or even sometimes impo 
estimate it. In general, we discover wit 
motions of bodies ; whether this effect d 
— '*-• *^f motion, as in the < 
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lable, without some change, to see objects distinctly 
ss distftnoe. This will readily be seen by looking 
a the fingers at a distant object. When the dis- 
)Ject is seen distinctly, the fingers will be seen in« 
tly ; and if we look at the fingers so as to see them 
tly, the distant object wiU be quite indistinct, 
ust be evident, then, that the rays of light which 
xnn an object at some distance from the eye, and 
isuing from a much nearer object, cannot be ool- 
into foci at the same given distance behind the 
line lens, unless the eye have a power of altering 
1 length. We know, moreover, that perfect vision 
aoed, only when the focal point is situate upon the 
; vision at different distances therefore cannot occur, 
\3ie eye possesses a power of focal adjustment. The 
lism by which this focal adjustment is efiected still 
s in obscurity, notwithstanding the numerous at- 
that have been made to explain it. 
'.ous hypotheses,—! shall content myself with a very 
lention of the principal hypotheses to explain the 
ng action. To enumerate all with barely intelligi- 
ndseness, would occupy a larger space than can 
oted to the subject. It has been ascribed to a 
: of figure in the cornea, — to the variations in the 
er of the pupil, — to a ehange of figure of the globe 
aetion of its muscles, — to a change of figure of the 
' an action proper to itself, — to a change of place of 
[18 by the contraction of the ciliary processes and 
mpression of the vitreous humour at its drcum- 
I. 
first supposes a dose apoueiiroUces^«xa&$yDk^^tsi^^ 




^w^. uy bueir contraction ; the foi 
larity to the crystalline ; and the fii 
structure to the ciliary processes. 

Objec^mu to tome qf the h^poik 
made by Dr. Young, contravenes th 
change produced consists in an alt4 
the cornea. A convex lens fixed in 
tained water, and the edges of whii 
wax, was applied to the eye, so tha 
half way into the socket, and was e\ 
with the water : the eye immediatel 
but upon the addition of another coi 
'*^.:ii for the loss of the convexity of the o 

stored to its natural state, and the eyi 
of adjustment. 
'.t The only evident diange in the eyi 

:p focal kngth to different distances, is 

j< diameter of the pupiL The pupil c 

tant object is seen, and diminishes 
nearer point. Upon a superficial an 
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the correctness of hypothetical explanation is put to the 
test of direct experiment, it proves to be fallacious. 1st. 
Sir D. Brewster ascertained by direct experiment, that a 
Tariation in the aperture of the pupil, produced artifi- 
cially, is incapable of producing adjustment. 2d. The 
following experiments of Professor Mayo may be adduced 
in confirmation. ^^ A i*oom was darkened by half closing 
the shutters, and I attentively observed the state of the 
pupil, when Mr. Robinson directed his eye to a definite 
point upon the optometer : the pupil was of course con- 
siderably dilated : the shutters being opened, the pupil 
instantly contracted, but the point upon the optometer at 
which the lines crossed, did not shift its place. 

*^ When by some practice I had accustomed my own 
eye to the range of the optometer, 1 compared its range in 
the brightest and in the obscurest light in which the lines 
were visible, and observed no apparent difference in the 
two cases. Mr. Robinson made a similar observation. 
Either of these experiments prove that the change in the 
fize of the pupil is not the means by which the adjust- 
ment of the eye to distances is effected. But an additional 
hct may be mentioned. In an old lady of sixty-seven, 
whose sight in early youth was remarkably good, but whose 
eyes can now only bring to a focus parallel rays, the pupil 
retains its mobility perfectly under variations of light, 
and even sensibly moves upon her making ineffectual at- 
tempts to read, without spectacles, a page held at different 
distances from her ?" 

As an elongation of the eye would alter the curvature 
of the retina, and consequently the centre of visible di- 
rectionj and produce a change of place la t.\i« voNAfgi^^^ 



ment consist in a change of form in t1 
fibres of which he describes, and which 
irritable. But it does not appear from 
that the crystalline possesses irritability 
be attached to a single well attested c 
point so delicate, the instance of Hem 
hj Sir Everard Home, proves that the 
power of adjustment after the removal 

The following inferences, which are 
exp erim ents by Sir D. Brewster on this 
be most entitled to our consideration. 

1st. The contraction of the pupil, 
takes place when the eye is adjusted to 
not produce distinct vision by the dimii 
ture, but by some other action which i 
panies it. 

2d. That the eye adjusts itself to n 
actions ; one of which is voluntary^ dej 
; !>ir the will, and the other invdurUary, < 

'^t- stimulus of liflrht fallin<r on thA rntina. 



.■ !'*' 



► 

'I' 



TO DIFFERENT DISTAKCE8. 123 

mt of the variation of its aperture, it must be 
f the parts in immediate contact with the base 
8. By considering the various ways in which 
anism at the base of the iris may produce the 
It, it appears to be ahnost certain that the lens 
)d from the retina by the contraction of the 

of hnffsiffhtedness, — When the eye loses the 
accommodating itself to near objects the person 
ihtedf or presbyopic. This is owing to a diminu- 
le refracting power of the humours of the eye, 
L account the rays of light from near objects, 
tendency to diverge, are not brought to a focal 
»n the retina, but would, if continued on, come 
t some distance behind it : while rays from dis- 
cts, being more nearly parallel, are capable of 
mght to a focal point upon the retina. Preabff* 
)rding to some, is owing to a diminution in the 
of the aqueous humour causing a diminished 
' of the cornea ; according to others, it is due to 
ical change in the state of the crystalline lens, by 
density and refractive power are altered. This 
ikes place most frequently at aparticular partin the 
f the lens, and takes several months to go round, 
human eye," says Sir D. Brewster, ''is not 
with peculiar care at this period, the change in 
ttion of the lens often runs into cataract, or ter- 
in a derangement of fibres, which, though not 

by white opacity, occasions imperfections of 
lat are often mistaken for amaurosis, and other 

A skilful oculist, who thorou^hl^ \u\d«ciNMQAik 



tuae ot cne cnau^ wiucu is kuui^ uu , amm. n 
proper remedies for stopping its progress ; a 
taiuing whether it has advanced to such a st 
can be advanced from convex or concave lensc 
cases lenses are often resorted to before the cr} 
has suffered an uniform change of figure or > 
the use of them cannot fail to aggravate tl 
which they are intended to remedy. In dis 
lens, where the separation of fibres is confii 
spots, and is yet of such magnitude as to { 
coloured images of a luminous object, or irr 
of light, it is often necessary to limit the ape 
spectacles, so as to allow the vision to be p 
the good part of the crystalline lens. 

It is easy, artificially, to obviate this deft 
when it is not accompanied by disease, by the 
of convex lenses, which, by compensating th 
refractive powers of the humours, enables th 
verge the pencils of light flowing from near o 
tinct foci on the retina. 
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et^ia ; and having crossed, and t>egun to disperse again, 
re f^read npon the retina in a circle instead of a point ; 
ad therefore the picture on the retina is indistinct, 
'his imperfi^ion often appeam in early life, and arises 
V)m an increase of density in the central parts of the 
*ystalline lens, or to an increased convexity of the cornea, 
wing to the presence of an undue quantity of the aqueous 
umonr. By using a suitable concave lens, the converg- 
dce of the rays is delayed, so that the excessive refrac- 
on is C(wrected. 

OCULAK SPECTBA. 

. The phenomena of ocular spectra or images of lumi- 
ous objects remaining upon the retina after the external 
apression is withdrawn, are highly interesting and 
irioos. Luminous sparks and flashes, halos or variously 
^ured rings, it is well known, -are produced at will by 
Action or pressure of the closed eyelids, and the first are 
a.instant effect of concussions of th& brain. The red is 
lat cdoar called up by the rudest artificial pressure ; the 
lolet by the slightest ; and the gentlest impulse is the 
Btural one, in which the light suffers no decomposition. 
jre these appearances really retinal impressions, or illu- 
»ry mental phantoms, founded on the feeble and obscure 
aalagy subsisting between mechanical pressure and the 
Bpression of light ? Although blind persons perceive 
idi appearances, it is doubtful if they ever present them- 
slvea in cases where the retina is disorganized, or after 
tie extirpation of the eyeball, as the mutilated feel their 
ngers and toes. They seem therefore to establish the 
nential connexion between the retiu^ «xA \3ca WK^^:<) ^ 



.» Muo ivuna lO Df 

,'!• ■ > ly. AedderUai oolours. — If the retina 

;|f^ "^ = f toe eye upon a coloured spot stn 

'\'^'-V h'i some seconds, upon averting it the 

;i' ; • y haunted by a spot of the size of tl 

'*'. ' '.' '' * but of a different colour. If the es 






> ,^ .-•.. with, different colours, the eye beic 

"i '•■I .•^- trial, to a perfectly white surface, tl 

I ,1 '"'. trum is found to have an invariable 

- . i .1 of the spot by which the eye has 

' '-"'A secondary colour is called the conn 

' .' . } colour of the first. 

'* In order to find the accidental col 

-' ij the spectrum, take half the length 

pair of compasses, and having set on 
whose accidental colour is required, 
fall upon the acddeutal colour. Tb 
colours, derived from observation, ms 
the accidental colour qf any primitive 
whkih in the prismatic spectrum is dis 
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of all the ooloun of the spectrum forms white light, it is 
obvious, that if one is left out, the mixture of the re« 
mainder will not be white light but some other tint. 
This other tint is found to be nearly that which corre- 
sponds to the centre of gravity of all the other colours 
which are left. So that if we arrange the colours of the 
spectrum in a circle, which is nothing more than the pris- 
matic spectrum bent round till its two ends meet, we shall 
see that the centre of gravity of the colours which remain 
after one colour is omitted, must necessarily be opposite 
to the omitted colour, that is, the complementary colour 
Is found in the same way as the accidental colour. Thus, 
if the red is omitted, the centre of gravity of the remain- 
ing arch will be in the blue. 

With the aid of these facts, the theory of accidental 

colours will be readily understood. When the eye ha§ 

been for some time fixed on the red wafer, the part of the 

letina occupied by the red image is strongly excited, or 

s it were deadened by its continued action. The sensi- 

iUty to red light will therefore be diminished ; and, con- 

iquently, when the eye is turned from the red wafer to 

e white paper, the deadened portion of the retina will 

insensible to the red rays which form part of the white 

ht from the paper, and consequently will see the paper 

that colour which arises from all the rays in the white 

it of the paper but the red ; that is of a Uuish green 

ur, which is therefore the true complementary colour 

he red wafer. When a black wafer is placed on a 

e ground, the circular portion of the retina, on which 

(lack image falls, in place of being deadened, is pro- 



^ -. .uxicu upon a vrni\ 
portion whiter than the rest^ so tha 
of black is tehiie. 

Such are the phenomena of ace 
weak light is employed ; but when . 
powerfully with a bright white light, 
a different character. The first pc 
experiment with any care was Sir 
sent an account of his experiments 
they were not published till 1829. 
ICOl, Sir Isaac, having shut his lei 
right one to the image of the sun ref 
ing^lass. In order to see the imj 
made, he turned his eye to a dark c 
when he observed a bright spot ma 
circled by rings of oo]our8« This '^ p 
colours,*' as he calls it, gradually vi 
ever he thought of it, it returned, an 
and vivid as at first. He rashly repe 
three times, and his eye was impresses 

" thAt «rl»«^ 
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left eye, I ccmld see the spectrum of the sun almost as 
plain as with my right eye." The effect of this experi- 
ment was such, that Sir Isaac durst neither read nor 
write, but was obliged to shut himself completely up in a 
dark chamber for three days together ; and by keeping 
in the dark, and employing his mind about other things, 
he began, in about three or four days, to recover the 
use of his eyes. This subject has been still further in- 
vestigated by ^pinus ; and since then Sir D. Brewster, 
who examined the brilliant image of the 8un*s disk 
funned by a concave reflector. With his right eye tied 
up, he viewed this luminous disk with the left through a 
blackened tube, to prevent any extraneous light from 
falling upon the retina. When the retina was highly 
excited by this intense light, he turned his left eye to a 
white ground, and perceived the following spectra by 
altematdy opening and shutting the eye. 

Spectra with the Spectra with the 

left eye open. left eye shut. 

1. Pink surrounded with green. Oreen. 

2. Orange mixed with pink. Blue. 

3. Yellowish brown* Bluish pink* 

4. Yellow. Lighter blue. 

5. Pure red. Sky blue. 

6. Orange. Indigo. 

Upon uncovering his right eye, and turning it to a 
white ground, he was surprised to find that it also gave 
a coloured spectrum, exactly the reverse of the first spec- 
trum, which was pink with a green border. The reverse 
spectrum was green with a pinkish border. This expert- 



from the left to luo ..a- 

The pheiiomenaof accidental colours art 
when the eye has not heen strongly imp 
]>articular coloured object. It was long 
M. Meusnier, that when the sun shone t 
quarter of an inch in diameter^ in a 
image of the luminous spot was greetu ] 
every person must have observed, in a 
room illuminated by the sun, that the pa 
object on which the coloured light does 
the complementary colours. In order tc 
phenomena, the following method app< 
and the best. Having lighted two car 
one of them a piece of coloured glass, si 
and remove the other candle to such a 
two shadows of any body formed upon 
paper may be equally dark. In th 
shadows will be red^ and the other 
effect may be seen in looking at the 
reflected from the water in a blue fin^ 

-ii'«iviit'h • hilt t.hfl 
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hf the primitive colour. A new theory of accidental 
colours is therefore requisite, to embrace this class of 
facts. The following is suggested by Sir D. Brewster. 

'^ As in acoustics, where every fundamental sound is 
actually accompanied by its harmonic sound, so in the 
impressions of light, the sensation of one colour is ac- 
Dbmpanied by a weaker sensation of its accidental or 
barmonic colour. When we look at the red wafer, we 
lie at the same time, with the same portion of the 
retina, seeing green ; but being much fainter, it seems 
inHj to dilute the red, and make it as it were whiter, by 
^e combination of the two colours. When the eye looks 
from the wafer to the white paper, the permanent sensa- 
tion of the accidental colour remains, and we see a green 
itnage. The duration of the primitive impression is only 
i fraction of a second ; but the duration of the har« 
nonic impression continues for a time proportional to 
^ strength of the impression. In order to apply these 
news to the second class of facts, we must have recourse 
to another principle ; namely, that when the whole or 
gireat part of the retina has the sensation of any pri- 
Biitive colour, a portion of the retina, protected from 
Ehe impression of the colour, is actually thrown into that 
Btate wliich give the accidental or harmonic colour. By 
the vibrations probably communicated from the surround- 
ing portions, the influence of the direct or primitive oo- 
kmr is not propagated to parts free from its action, ex- 
cept in the particular case of oblique vision formerly 
ikientioned. When the eye, therefore, looks at a white 
ipot of solar light, seen in the middle of the red light 
6f the curtain, the whole of the telma^ «:Ke^\kxi% ^<^ 



wbite circular spot green. 




|i; M % Colours produced bff the unequal 

[j j^i iV ^ lytft* — A very remarkable phenonu 

•{s-v ^ ^i lours, in which the eye is not ex* 

colour, was observed by Mr. Smit 
bers. If we hold a narrow strip of 
about a foot from the eye, and fix b 
Ject at some distance beyond it, so 
paper double, then if we allow the 
the light of a candle to act strongly 
without affecting the left, which mi 
from its influence, the leift hand s 
seen of a bright greefn tx^our, and t 
of a red colour. If the strip of pape: 
to make the two images overlap eacb 
\ '■ U^ ping parts will be perfectly white ai 

.-|' . jJ 1 which proves that the red and green 

i ^'^'y When equally luminous candles are 

i '^i^ the two strips of paper will be white 

i I'w die is held near ♦>»« •:~»-^ - 
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tain colours of the spectrum. Various cases hare been 
described, in which persons capable of performing the 
most dehcate functions of vision, are unable to distin- 
guish particular colours, and what is very remarkable, 
this imperfection runs in families. Mr. Huddart men- 
tions, in the Philosophical transactions for 1777) the 
case of Mr. Harris, a shoemaker at Allonby, in Cumber- 
land, who was unable from his infancy to distinguish the 
cherries of a cherry-tree from its leaves, in so far as 
colour was concerned. Two of his brothers were equally 
defecUve in this respect, and always mistook orange for 
grass green^ and light green for yellow* Harris himself 
could onlf distinguish black and white. Another case 
of a Mr. Scott is described by himself in the PMlosophim 
eal Transactions for 1778 ; he mistook pink for a pale 
bhte^ and Kfull red for a full green. All kinds of yellows 
and blues, except sky blue, he could discern with great 
nicety. His father, his maternal uncle, one of his sis- 
ters, and her two sons had all the same defect. Mr. 
Hanrey has described, in the Edinburgh Transactions, 
the case of a tailor, at Plymouth, whose peculiarity con- 
sisted in distinguishing with certainty only white, yellow, 
and grey : the solar spectrum he regarded as consisting 
only of yellow and b'ght blue. He regarded indigo and 
Prassian blue as black. Mr. R. Tucker, son of Dr. 
Tucker, of Ashburton, mistakes orange for green; he 
cannot distinguish blue from pink, but always knows 
yellow. He describes the colours of the solar spectrum 
as follows u 

1. Red . • . mistaken for . . . Brown. 

2.. Orange . . „ „ . • . Q(t«KSD^. 



6. Indigo . . „ 

/• Violet • • • ^y ff • • 

Sir D. Brewster describes the case of a 
the prime of h'fe, who saw only two colou 
trum, viz., yellow and blue. Whenever 
the spectnim were absorbed by a reddish § 
red and dark green, he saw only one colo 
or orange, which he could not distinguis 
middle of the red space was absorbed by a 
saw the black line with what he called 
each side of it. 

Our illustrious countrymen, Mr. Dugs 
Dalton, and Mr. Troughton experience t 
to distinguish certain colours. 

In almost all these cases, the differs 
lours have the power of exciting the s> 
and giving a distinct vision of objects, 
case of Dr. Dalton, who is said to be s 
the red extremity of the spectrum. 

"^^ ♦h«se various cases, the persons * 
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iating exactly those differences between rays on 
their colour depends. Should all these supposi- 
trove incorrect, we must, for the present, content 
res with supposing that the retina is insensible to 
burs at one end of the spectrum, just as Pr. Wol- 
has proved the ears of certain persons to be in- 
le to sounds at one extremity of the scale of mu- 
otes, while they are perfectly sensible to all other 
1. 

VISION AT DIFFEBENT AGES. 

) eye is one of the first parts formed. In the foetus 
.ppear as two black spots ; at seven months they 
pable of modifying light, so as to form an image 
^e retina ; till this period the eyes could not fulfil 
j^rposes of vision, because, till then, the pupil is 
by the m^nbrana pupillaris. . At seven months 
lembrane disappears ; it is commonly said to split, 
■obaUy is absorbed. This too is the time when the 
can live. Festal eyes, however, are found, which 
, or even five months, offer no trace of this mem- 

vre are some differences between the eye of the 
and adult, but they are not very remarkable. 
le foetus the sclerotic is finer, and even slightly 
»arent ; the choroid is red without, and the black 
r its inner surface is less intense ; the retina is pro- 
nably more developed ; the aqueous humour is more 
lant, whence a greater projection of the cornea; 
, the crystalline is far less consistent than in the 

^1 



-m, uu ine adult period . 

tieularlf evident in old ^e. Thi 
IMrtienlar beoomca not only more 
* yellow colour, at first dear i 
While it nndei^oei thli change 
hardncM, and contract* a (light oi 
oaad with age till it amounti to a c 
The eye therefore U well adap 
Infiult, to act apon light, and imi 



ing the flnt month, the diild gi\ 
■sniible IS light j iti eyca ntove Im 
nnoertain manner t it U not even til 
we^ that it begins to give proofs ol 
liant light only is at fint capaUe of : 
Ing it { it III mini pleased with lookini 
becoDiea sentible to the men light < 
yet, however, diitinguiih any obji 
■trilie it are red ; and !□ senenl >t 
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especially by the conclusions, which the continual errors 
into which it falls, compel it to draw, its sight becomes 
perfected really by education. 

Infants have been thought to see objects double or 
reversed ; this, however, is clearly erroneous. It is also 
said, and with more reason, that as the refracting parts 
of the eye are more abundant, they ought to see objects 
smaller than they in fact are. 

Vision soon acquires all the perfection of which it is 
susceptible, and in general undergoes no modification till 
towards the commencement of old age. Then it is that 
the change above mentioned in the humours of the eye 
tends to render it less distinct ; but what renders it sti^ 
weaker is the diminution of the sensibility of the retina. 
Three causes combine to alter vision in the old man ; 
first, the diminution of the quantity of the humoiun of 
the eye, a circumstance which, by diminishing the re- 
fracting power of the oi^gan, makes the old man no 
longer able accurately to distinguish near objects. Se- 
condly, the commeqcing opacity of the crystalline lens, 
which disorders vision, and tends, by increasing, to pro- 
duce blindness, causing the disease known under the 
name of cataract. Thirdly and lastly, the diminution of 
the sensibility of the retina, or if you please, of the brain, 
which opposes the perception of impressions produced 
upon the eye, and leads to complete and incurable blind- 



or 
DISEASES OF THE EYE. 



In treating of the diseases of the eye, T shall 
same order which I adopted in describing its f 
and proceed to describe, first, the diseases of 
appendages ; secondly, those of its orbitar ap 
thirdly, the inflammation of its membranes, an 
sequences of such inflammation, b^inning extc 
proceeding inwards; fourthly, the varioos ai 
the humours ; and lastly, the various aodden 
the eyeball is liable, and certain malignant i 
the eye "which render its extirpation necessary 

CHAPTER 1. 
THE FACIAL APPENDAGE 

SECTION I. CATARRHAL IKFLAMMATK 

"'^VJUNCTIVA. 
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ce, red, hard, and extremely painful. The mucous 
face of the lids is unnaturally red and vascular, and it 
limes speedily a thickened and villous character, re- 
ibling, when the lids are everted, nearly the appea]f» 
e of red velvet. The pain is very great, particularly 
en the lids are moved, for then the inflamed surface 
8 against the globe of the eye, and if the membrane 
Bring that is also inflamed, which is not unfrequently 
case, the pain is so severe that the patient keeps the 
dosed, and carefully avoids all attempts at moving or 
oing them. On the inside, a feeling of stiffness and 
ness is experienced, as if the lids would not move 
ly over the globe, for the secretion of the mucous 
abrane is, in the first instance, suppressed ; but that 
asiness soon gives way, because the secretion is in fact 
■eased in quantity, and becomes somewhat altered, ash- 
ling an opaque whitish yellow appearance, approedi- 
to that of a purulent fluid. The glands which are 
ated on the external surface of the inflamed mem^ 
le, participate in the inflammation, and the secretion 
a. them is either suppressed or altered in its quality, so 
; the edges of the lids become agglutinated during 
p, occasioning considerable difficulty in opening them 
m. the patient awakes in the morning. Such are thfi 
ptoms of the early inflammatory stage. 
^rgaiment. — Antiphlogistic measures are necessary in 
le cases. Apply leeches to the eyelids, and lotions and 
1 unctuous remedies to the margins of the lids at 
It to prevent than from sticking together, resorting 
to such internal means as the state oi the patieni 
r require. 
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SECTION 2. F80R0FHTBALMY. 

Psorophthalmy is an inflammaticm partiGalarly of thst 
part of the conjunctiva whidi lines the lids, hut it estendi 
sometimes over the ivhole of the conjunctiva covering the 
glohe. This complaint is often obstinate, and eztremdy 
difficult of cure : it extends over the cornea, conjunctiTil 
lining of the palpebras, the cheek and nose ; and, lastlft 
the globe of the eye becomes affected, if this complaint be 
not checked. At the origin of this disease, there is s 
glutinous matter secreted on the edgre of the lids ; uleen 
form : and there is often great difficulty in separatfaig the 
lids from one another. By this means matter lodgei on 
the lids, and tends to keep up the irritation of the whole 
of the part. You not unfrequently see the redness ex- 
tending down the whole of the cheek, and excoriatioa 
taking place on the cuticle. 

If the inflammation spreads over the whole of the oon< 

junctiva, the lachrymal sac becomes irritated, and efftuun 

of tears over the chedc takes place on the surface of thi 

cheek. The inflammation is of the atonic kind, aoooo 

panied with that symptom distinguishing strumous oph 

thalmia, intolerance of light, and a sensation as if thfli 

were some extraneous body in the eye, g^t or sand, wliif 

gives rise to an effusion of the tears. The lids are VQ 

red on the edges, and there is an incrustation of matt 

on them. There is occasicmally a contraction of the x 

tegument of the lower lid, by which it becomes deprtn 

and everted. In this inflammation, the secretion ^ 

posited from the lids dries up, ulcers form, small hn 

IticrastationB are formed, and iiciere \& vet «.Yt«MnED» 
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tinea on the lids. The watery part of the secretion from 
the lids is evaporated, which leaves the incrustations that 
keep up the irritation and form small ulcers. 

In consequence, an alteration in the figure of the tarsi 
occurs : there is a contraction of the cellular membrane 
just beneath the lower palpebra, and eversion of that lid. 
This affection of the eye is of difficult management^ and 
is frequently found in persons of a scrofulous diathesis, 
in children of large towns who are ill fed and worse 
clothed, with little attention paid to cleanliness. The 
complaint is very obstinate in its cure : and if relieved, it 
generally returns, and becomes as bad as ever. It is not, 
however, confined to the lower classes, but the higher and 
middling ranks of society are sometimes attacked with 
it— those who are of a scrofulous diathesis. In schools 
also it will be found : it frequently arises from the irri- 
tating matter being applied to the lid, which may be con- 
veyed tram one to another by using the same towel, or in 
some such way. 

The treaimeni of this complaint does not essentially 
differ from that of the strumous : it is an inflammation 
without power, one of the atonic kind. Depletion must 
not be pursued to any extent. It will be right when any 
symptoms of irritation are present to remove them by the 
i^iplication of leeches, and opening the bowels. Drastic 
purgatives must not be exhibited, as they do not answer 
the object which it is intended to effect : mild aperients, 
combined with mercurial medicines, such as calomel, the 
hydrargyrum cum creta, or the blue pill, and in quanti- 
ties so as to give tone to the system. When any febrile 
excitement that may have existed is Temo\«^^\)e^Ti ^vrcCcv 
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tonic remedies : that is, when the skin 
feel, and the tongue is dean, and the seer 
bowels are regular in their quantity and q 

The applications to the part should 
stimulants, and the best form in which 
hihited is that of ointment. The briny i 
the edges of the lid, and wliich are secrete 
bomian follicles, confine the lids so dosel 
in the morning when the patient awake 
appearance of being glued together. Th: 
duce increased irritation on the edges o 
To prevent this, the lids are to be besmi 
ointment. The one commonly used is 
citron ointment, the unguentum hydrarg; 
it cannot be well borne of the usual strei 
fore is diluted with one-third, or one-1 
more than this, of unguentum oetacei, an 
with a camel-hair brush twice a day, the 
matter being carefully washed off before 
and then some of the ointment is to be 1 
the edges. The unguentum hydrargyri 
used for the same purpose. In fact, an 
stimulating mercurial ointments will do 
tion will be required to be varied, anc 
strength must be regulated by the effect oi 
use of the vinum opii will be attended wi 
suits, and the application of blisters will 
sally good effect. 

In the use of blisters, howevor, in th 
well as in strumous ophth^mia, no ad 
derived from keeping them oi^«u\ Cot vrl 
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they are apt to give rise to fresh irritation. Therefore, 
after the application of 'a blister, you should desire it to 
be heated ; and, if necessary, direct a fresh one to be ap- 
plied. By this means the irritation in the eyes will be re- 
Ueved, and their employment be attended with advantagOk 

BECTIOir 3. LIPPITUDO. 

In instances where inflammation of the palpebrsB has 
frequently occurred, more particularly in old persons^ 
and those in whom the skin is very thin, .->- in whom 
the margins of the palpebra have become much attenu- 
ated and very red, the hair of the palpebrae is lost, so 
that the edges of the lids have a rawness, which ex- 
tends to a considerable distance, presenting a very un- 
pleasant appearance ; this is particularly the case with, 
respect to the lower lid, the whole external surface of 
whidi is sometimes rew and excoriated. This state is 
called KppiiudOy and occurs very frequently in old persons^ 
partiealarly where the eyes have been exposed to smoke 
or acrid vapours, and where the individual too often ex- . 
dtes the mucous membrane of the alimentary canal by 
unwholesome food. It has two stages ; the first is a 
rimple excoriation ; the second^ an ulceration of the border 
of ^e palpebne. In the chronic form of this affection, 
in strumous subjects, the conjunctiva is greatly thickened, 
indurated, and altered in its texture ; the ciliary ghinds 
are cjestroyed, together with the fine cuticle of the lid, to 
some extent beyond the ciliary margin; and a partial 
evertion of the lids, owing to the tumified state of the 
conjunctiva, increases the deformity. The mouths of the 
meibdmian glands are obliterated^ an^ \!^« ^xIkXa "^^^^mj^ti^ 
bytbmr iaspiBMated secretion ; toave^Ameft \\i& ci(y^v5sit!>d:«^ 
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fungates, so as to render the evenion complete 
process of cicatrization renders it permanent. 

Treatment. — In lippitudo, we must first, if 
any appearance of active inflammation, adopt tb 
most calculated to remove that ; then mild stir 
and astringent remedies applied to the surface of 
lids, are the most successful. These have the ] 
bringing the excoriated mucous margin of the eye 
a better state, and also of exciting a more healt] 
tion from the meibomian glands, and will very 
restore the edges of the palpebree to their sound 
tural condition. The unguentum hydrargyri ni 
citron ointment, is perhaps the most favourable re 
this purpose. This may either be employed of 
strength, or dihited with spermaceti cerate. 
surgeon's own hands it is best to employ it uu 
the milder form alone should be entrusted to otb 
applying this remedy, it is necessary first to soft 
fore the fire and then to apply it by means of a ca 
pencil to the diseased surface, care being takez 
does not extend to the mucous surface of the eyel: 
to reach the eye itself. The red precipitate ointxz 
be employed in a similar manner, but it must be 
the pharmacopceial strength. Other forms of \ 
have been proposed, but they are all inferior to t 
mentioned. The lead and zinc ointment, or one c 
with opium, will often agree with those slight, 
irritable lippitudos sometimes met with ; but sc 
even cetaceous ointment is disagreeable and affon 
lief : in this case hot water is most agreeable and 
ing to the eye, at a temperature which is not endi 
the hand. 
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In chronic lippitudo, the ducts, which are distended, 
should be opened, and the white consolidated secretion 
should be removed, the conjunctiva should be occasionally 
scarified, and the meibomian border8 stimulated by one of 
those ointments already mentioned. The tarsal edges 
should also be frequently bathed with an astringent lotion. 
In obstinate cases, where the. conjunctiva is altered in tex- 
ture, the sulphate of copper carried over the thickened con- 
junctiva and ulcerated border of the tarsus is very useful ; 
nitrate of silver, sulphate of copper or zinc, or bichloride 
of mercury in solution applied, with a camel-hair brush, 
to the tarsal edges previous to the application of the oint- 
ment, are also very useful. 

SECTIOK 4. HORDEOLUM. 

One of the most common affections of the eyelids is 
that known by the name of stye^ or hordeolum^ from its re- 
semblance to a barlev-com. It consists of a small abscess 
in the lid, and is produced by an obstruction in the folli- 
cles of Meibomius ; the secretion from the part is altered, 
becomes inspissated, lodges on the lid, excites irritation, 
inflammation, and the process of suppuration ; lastly, the 
small al>scess breaks, and matter is discharged. In most 
instances the suppuration is confined to a small space, 
but in others it puts on the character of a boil, and 
sloughing of the cellular membrane then takes place. 
Some persons are more prone to this disease than others ; 
it frequently appears in those who have been subject to 
disorder of the digestive organs, or in those of a scrofu- 
lous habit of body, and young persons. This morbid 
affection would be of little consequei\cj& m \\.<»^1^\>k>^ \s^ 



— 6xoonstion ot tne w^mx. ut kM» 

break out ; the dlia become altered in thd 

' turned inwards on the globe of the eye i a 

different states a tendency to chronic ophtl 

i np. 

« 

Treatment, 

It is necessary when «tyes are attended i 
tion and redness, that cold applications, po 
mentations should be applied, as in ot 
tions; and when matter is formed, th 
should be opened with a lancet. But it n 

' Cf happens- that this affection depends upon sc 

in the system, on derangement of the dige 

impaired functions in some part of the b 

these states must be attended to, for they 

tion, and sometimes ulceration of the edge 

I The best local applications that can be o 

those of a mild stimulating nature, the 
mcmtg. with a little of whidi the edges < 
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is not essential what kind is employed, if it be 
mulating. 

SECTION 5. TINEA CILIARIS. 

\ea oiHaris is a disease of the ciliary foveola, and 
wmmonly combined with lippitudo. It occurs 
inflamed, thickened margins of the eyelids, as 
rrs, not unlike the pustules of porrigo, formed 
3 orifices of the cilia. The porrigo or crustea 
irspreading the eyelids and cheeks, with chaps 
itions behind the ears, and within the meatus au- 
tre concomitant affections, especially in children. 

Treafynent, 

Fection in its active stage must be combated by 
ntiphlogistic means. When the inflammatory 
are gone by, the re-establishment of a healthy 
ral surface and a healthy meibomian secretion, are 
s to be attempted. Cleanliness is of the first im- 
and indeed more depends upon the patient than 
m in the cure of these affections. The margins 
, and the roots of the cilise should be thoroughly 
rom loose scabs and branny incrustations. Then 
ish the surface, that is ulcerated, with nitrate of 
lepeat this application once in two or three days, 
9 intervals, smear the edges of the eyelids once 
day with the citron ointment, previously softened 



SECTION 6. TRICHIASIS. 

r affection to be described ift \)baX VncrviiLV) ^d&s^ 



not owing to the effect of the alterea g^wtu »« 
only, but to a turning in of the lids, called enirojf 

SECTION 7* EKTROPIUM. 

Entropium, or inversion of the eyelids, is 
from ulceration of the tarsi, the cicatrices forme 
healing of lippitudinous ulcers which alter the 
the lids, so that the eyelashes are turned inwa 
tate the conjunctiva, and produce a continual stc 
tation of the whole organ. There is a watering < 
tof]rether with chronic ophthalmia, and in a short 
sels may be seen shooting over the cornea ; nebula 
ation of the cornea supervene, and thus a seria 
irritation of the transparent part of the eye is 

TreatmenL 

Where the affection is simple trichiasis, 
means that can be relied on, is to pludc awi 
lashes; some benefit may be derived from 
~-.i-.« niaafikr to the lid, whidi is to 



SI-. 
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D drawn upwards. The mode of performing the ope- 
on 18 very simple ; lift a portion of the skin of the af- 
ed lid with a pair of forceps which have transverse 
iches at the points, and these grooved transversely ; 
I this lay a firm hold of the portion of the lid, take a 
of curved scissors, and cut off the projecting portion, 
aar to the edge of the lid as you can. 

SECTIOH B. ECTROPIUM. 

•tropium, or eversion of the lids, happens from uker- 
L on their edges, an altered and vitiated secretion 

the follicles of Meibomius, which produces a red- 

and an altered state of the conjunctiva, and from 
rices and contractions of the skin of the lids, which 

to evert them. This complaint is very distressing to 
«tient ; the eye has not its natural covering ; irrita- 

from extraneous bodies getting into it, is produced, 
hu8 a constant state of chronic ophthalmia is kept up. 

Treaiment. 

hen the disease is brought on by a thickened state 
e conjunctiva lining the lid, that portion must be 
ved ; if from a dcatriz, it must be divided ; but 
seldom answers; the divided cicatrix again con- 
I, and the disease returns. The plan usually adopted 
Its in removing a triangular portion of the lid, just 
e same way as the operation for cancer of the lip is 
rmed ; by cutting through a piece of lid which is 
1 by a pair of forceps, so that the base shall be to- 
s the edge of the lid, and the apex below, at the 
1 of the two sides. A suture i& av^^AS^V^usov^^^^ofi. 
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Various small tumours are often to be k 
lids, such as encysted tumours and others, 
require no particular plan of treatment 
those in other parts of the body, little nee« 
them. In their removal, one thing mu 
mind, viz., the importance of the organ in 
hood of which they are situated, so that in r 
no injury is done to so delicate a structure 

SECTIOir 10. EirCANTHIi 

This consists in an alteration of the s 

'J caruncula lachrymalis, and neighbouring 

I of the conjunctiva. The canincula is ei 

commencement it has a granulated appe> 

loses as it increases, and then becomes su 

;<! nut, being ash-coloured, and streaked wj 

,. ^' sels. This enlargement or excrescence ] 

l^t from closing, and allows extraneous ir 

which keeps up inflammation of the c 
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the lid, by taking up the tumour with a pair of force 
)ve8 it with a pair of curved scissors with convex edg 
Bn this complaint has not assumed the malignant for 
always remediable by excision. Never operate, ho^ 
', when the encanthis has become of the malignai 
I, and put on the cancerous appearance. This wi 
nown by the dull red colour of the excrescence, it 
ssive hardness, lancinating pains extending to thi 
•all and forehead, particularly when touched ; fou 
rs, with irr^^ar edges, having all the appearance ol 
er in any other part of the body. 

SECTION 11. PTOSIS. 

permanent drooping of the upper eyelid without any 
rsion of the cilia, or inflammation, occasionally takes 
It is, for the most part, a symptomatic disease, 
ently accompanied by some form of paralysis, or cou- 
nt on apoplexy. It may either be congenital^ or de- 
nt on aiony of the lid generally, or on pandysis, 
'.reatment will vary with the cause : if it be con- 
\ or dependent on atony, the removal of a portion 
integument by the knife will most probably re- 
'he deformity ; but if it depend on paralysis, its 
1 will then depend on general treatment, which 
its object the relief of the sensorium. 

XTION 12. WOUNDS OF THE EYELIDS. 

ds of the eyelids are neither dangerous nor diffi- 
ire ; they merely require to be treated by those 
lies which regulate the practice of sur^jer^ vw 
t». Penetrating wounds ot tVve ^•^^\^.^NJ>a«jCftKt 
or pei-pendicular, w\U, genetttlbj, ^^n^jSw^"^ 



canftl is dlvideci, ii is ouuihiiu u. uukiwu «•%« 
•uoh a manner as to render it penrioos. 1 
eyelids are very seldom prodoodve of defei 
amaurosis, unless some injury has, at the Sf 
done to the eye itself. 

SECTIOV 13. FISTULA LACHK-S 

By this term is understood all obstruct 
chrymal passage preventing the natural ft 
and mucus fnnn the eyes to the nose, 
mon cause of this complaint is a closure 
puncta, and then there is epiphorOy or a i 
, .i eye, together with suffusion of the tears, 

'I surgeon to the discovery of the cause. Thi 

\ tured by a small sharp pin, made of gold < 

- 1 is to be pushed through it to the ladirym 

struction is removed and the epiphora reli 
When the epiphora continues, the eye be 
a drooping of the lids comes on, and an 
tliA likrlirvnud sac is produced. The ] 
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■^nal ; this disease terminates fatally, and if removed it 
'^torns ; in this complaint the flow of tears is a very 
inimportant symptom, compared with the original disease 
*^hich gives rise to it. 

But sometimes there is inflammation of the hones of 
he nose, or periosteum covering them, and the memhrane 
tning the duct, which is thickened, and then the duct 
becomes more or less obstructed. It not unfrequently 
akes place in persons of a scrofulous habit, and those 
9^ho are subject to affections of the covering of the bones. 
't is also sometimes a consequence of the abuse of mer- 
ary. 

Fistula lachrymalis may be divided into three stages : — 
St. Where there is only simple distension of the lachry- 
aal sac. 2dly. Where there are inflammation and sup- 
»uration of the sac. And the third stage is that in 
^hich there is a fistulous opening leading from the sac to 
he cheek. 

Simple distension of the lachrymcU sac. 

The first symptom which leads the patient, in this 
tage, to observe any thing amiss with the eye, is, that 
m reading or exposing it to the wind, there is a watering 
»f the eye ; in a short time, this becomes constant, and 
;hen a swelling appears at the inner corner of the eye, 
uising from distension of the lachr)'mal sac, the tears 
x>llecting in it. These produce irritation ; mucus and 
[»arulent matter is secreted ; but when the sac protrudes, 
;>res8ure made on it pushes the tears or mucus either 
through the puncta, over the face, or down, thfi wswa. 
TYie eompMnt sometimes remuu& iii xYAs «\ai^ ^»ot tdsncc^ 
eaw (pressure being oocasionally madie ow VJtv^ «»«• ^^ 



inflammaHon and iuppuraiion qfdte laohtym 

This affection is attended by a pnffiness of 
comer of the eye, redness of the surnmnding si 
becomes swollen and hard, from the effusion 
Suppuration having commenced in the sac, 
comes on, and the matter effects an external o\ 
which it is discharged. Now obstruction, infl 
and suppuration do not always take place in th 
the ductus ad nasum^ from ordinary causes ; b 
gress of the complaint, when arising from oi 
from specific causes will be different. An op< 
thus made in the sac, it is rendered permanc 
, open, by the flow of pus and tears out of the i 
the cheek ; the disease then arrives at the thi 

Fistulous opening frcm the sae to the a 

In this stage of the complaint, the patient 
a flrood deal by frequent returns of inflammaf 
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[ting irritation in those cases where there is simple 
^nsion of the sac One cause of this complaint 
i vitiated state of the follicles of Meibomius : wheii 
;ter is secreted, and the eyelids are closed together, 
irritation is thus produced in the lachrymal sac — in 
le cases, the lids should be washed with tepid water, 
besmeared every night at bed-time, with a little of 
ungaentnm hydrargyri nitratis. By this means, and 
nding to the constitution, and removing irritation 
t arises, the patient may remain in that state for 

Then the obstruction is complete, the distension con- 
rable, the attacks of inflammation frequent, and sup- 
ition has commenced, another kind of treatment must 
dopted : in this stage the object of your treatment 
be to effect a natural passage for the flow of the tears, 
i is, through the nasal duct, instead of their flowing 
* the face. Anel was the first who attempted to procure 
dsage for the matter and tears into the sac, when the ' 
iral one was obstructed ; and this he did by introduo* 
a very fine probe through one of the puncta and the 
rymal sac to the ductus ad nasum^ and thus dilated 
stricture; but the instrument was so flexible and 
L, that it was ill calculated to overcome the obstruo- 
.. Mr. Travers, who has had most extensive oppor. 
[ties of watching the progress and trying the effect of 
3rent treatments in this disease, recommends the use 
m instrument of this kind ; it is, however, somewhat 
srent ; it is more nail-headed, and not of the same exi" 
ling fineness, being more effectual for removing the 
auction. Anel likewise constructed ^ VGCkaSi v|v«w^^ 
mouth of which was to be intToducndLVoXA ^sckft ^ ^^ 



J\Ir. Wathen recommended that a hollow met 
should be introduced into the dticitu ad ruuum 
ject of its being hollow was to allow the passag 
through it, but it was found inadequate ; it soc 
filled with mucus. M. Dupuytren was in the 
using a gold tube in this way, and it is said thi 
his cases were cured; this, however, is doubt 
Pott also advised the use of bougies for rem 
obstruction. The plan laid down by Mr. Ware 
now generally adopted ; it consists of introduc 
headed style into the ducitts ad naaum^ and lei 
main there. The style should be just large enov 
of the flow of tears by the side of it. If no c 
been made from the repeated inflammation, t 
be adopted in making one is as follows : direct 
to be seated, and then standing behind him, pas 
round the patient's head, open the lachrymal s 
carry a blunt pointed bistoury inwards and 
and divide the obstruction ; the instrumen 
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le first week ; and to be washed ; sometimes there 
irritation produced by its introduction : but in 
there is none, and the comfort the patient ex- 
is very great ; the water ceases to flow over the 
he sight becomes stronger — the tendency to in- 
on is obviated ; and, indeed, so much comfort is 
oed, that the patient is loth to dispense with the 
e style. 

igh the relief obtained from this plan is great, yet 
of treatment has been decided on which gene- 
ves successful ; for this mode must be considered 
the light of a palliative than a curative remedy ; 
ruction frequently returning when the style is 
It sometimes happens that from disease about 
s of the nose, a fistulous opening from the sac to 
is formed. If an operation should be determined 
ch a case, a sharp pointed instrument must be 
ed, either a probe or trocar, through the fore 
;he OS unguis into the nose, and the only point 
smains is to keep open the perforation by a sponge 
aAil-headed style ; but it becomes rarely necessary 
m this operation. 



chapter ii. 
lSes of the orbitar appendages. 

SECTION I. ABSCESS. 

IS sometimes forms within the orbit, and previous 
scharge occasions an equal pTotniW)!S!iQ»i N^ ^«^c^% 



returns after the discharge of the abscess, 
removal of pressure. If tl^e formation c 
be prevented, the free discharge of it si 
by keeping the external orifice freely opt 
has gradnally contracted and dosed. If t^ 
have formed in the cellular texture and p 
and supporting the eyeball, the cure will 
out any deformity ; but if it should 1m 
the periosteum lining the orbit, it w: 
found to give rise to very troublesome c 
often to deformity by causing an eversi 
fected by the disease. 

8ECTI0K 2, FATTT AVD SHCTST 

Tumour^ of various kinds occasion 
i orbit. Some are compact, and consist 

1^ others contain a mixture of liquid and t 

or a limpid and sanious fluid. When t 
below, or to one side of the eye, they 
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MHien the tumour is posterior to the eyeball, or connected 
with it, it can scarcely ever be removed, unless the eye be 
extirpated at the same time, — generally the most advisr 
able step, as the eye will, in most cases, be either usdess 
or disorganized. Tumours sometimes form beneath the 
periosteum of the orbit, giving to the touch a firm resist- 
ance : such cases are always unfavourable, seldom cur- 
able. 

Polypi of the frontal, sphenoid, and ethmoid sinuses, 
in their progress burst through the ethmoid and lachry- 
mal bones, and sometimes extrude the eyes, so as to occa- 
don the most horrible deformity : in such cases, an opera- 
tion offers the only, though doubtful, remedy. Exostoses 
of the orbit rarely occur. 

SECTION 3. ANEURISM IN THE ORBIT. 

The looseness of the connecting texture in the orbit, 
and the number and tortuosity of the vessels, seem to 
predispose to that disease of the arterial and venal extre- 
mities, which gives origin to 'peculiar vasculo-cellular tu- 
mours, the precise nature of which is not yet satisfac- 
torily ascertained ; combining, as they do, the structure 
of DSBvus, with the more formidable character of aneu- 
rism. Two cases of this disease are recorded, in both of 
which the carotid artery was tied with complete success. 

SECTION 4. EXOPHTHALMOS. 

A protrusion of the eyeball not only accompanies 
tumours, when of a large size, but takes place from other 
causes. The simplest form is, when the protrusion takes 
place in comequeaoe of inflamma&vxa^ nAa!i^ qscl ^sq^qi»^^- 




state ot tne ooweis, auu uy (juwi cua «»»v 
swelling should degenerate into a sdr 
tirpation of tlie whole contents of th 
only, although doubtful, chance of n 
rdates the history of two cases of ezoj 
hydatid of the lachrymal gland. 

SECTION 5. DISEASE OF THE LAC 

The lachrymal gland is subject to si 
enlargement, to suppuration, and to i 
glands of similar structure. Its enla 
by the lobulated appearance of the t 
stretching the skin of the projected li< 
rates in children, and occasions an 
above the upper eyelid, depressing t 
globe so as completely to conceal it. ' 
conveniently opened and discharged U 
a narrow curved bistoury. Mr, Tr 
• gland, in a state of true scirrhus, f 
middle acred man, with success. The 
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CHAPTER III. 
INFLAMMATION OF THE CONJUNCTIVA. 

CCTIOir I. SIMPLE INFLAMMATION OF THE CON 

JUNCTIYA. 

HIS may be divided, like other inflammations, into acate 
id chronic The symptoms of inflammation of the oon- 
inctiva do not differ from those of inflammation of other 
irts of the body, except in so far as they are modified by 
le structure of the part, and by the function of the organ, 
ideed the change which takes place in inflammation of 
\e conjunctiva may be regarded as a very beautiful in- 
anoe and illustration of the change which takes place 
r the process of inflammation in general. 
Inflammation of this organ may exist in various de- 
ws, from the slightest degree of excitement up to in- 
omation of the most violent and intense character. 
The first symptom is redness of the part : which is very 
arkable, because the blood naturally conveyed by the 
sis to this part is colourless. Under any existing 
ition, the vessels are distinctly observable, and be- 
injected by red blood. When the irritation con- 
I, the vessels become still more apparent, and at 
I all the interlacements and anastomoses of the 
\ of the conjunctiva partake of the inflammation, 
esent almost one uniform appearance of redness. 
: this time more or less pain is experienced ; at 
the vessels become filled, an uneasy sensation is 
is increases, and at length, upon the admission. <\€ 
iharp lancioatixig pain is expecVsacn^ \ x>ck&'^n9o«QX 



creasing, and at lengtu luc !»••..» 

heat, and a sensation as if some extraneous bo< 
lodged in the conjunctiva ; a sort of grating betw 
conjunctiva and the lid. At this time the admii 
the least light or air produces such lancinating pa 
the eye is spasmodically closed. During the first 
the inflammation there is a more abundant seen 
tears, and this generally increases, until there is 
stant flow of water from under the lids. 

It sometimes happens that, at the highest 
excitement, this increased secretion is sudden 
nished, and there is a preternatural dryness of 1 
producing painful sensations. A considerable < 
swelling takes place ; the conjunctiva becom 
from the increased quantity of blood admitt< 
vessels, and effusion follows. Although the si 
pretty equally difiiised over the whole surface o 
junctiva, it seems to.be the greatest at the trans] 
nea, because here the membrane is more firmly 
^nu« *.rtninnctiva is here elevated in a circula 
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t^e of the pain ; there will be a shooting pain in the 
maxillary bone, or more deeply seated in the head ; 
these pains are in some instances extremely violent. 
This train of symptoms is attended with a greater or less 
degree of constitutional irritation. The patient complains 
of great lassitude, prostration of strength, chilliness, or 
rigor followed by heats. His skin will often be hot and 
dry, and his pulse quick and hard ; his stomach will be 
affected, and nausea or vomiting produced ; he will often 
complain of pain in the back, and in short of all the 
symptoms which indicate a considerable fever of the 
sympathetic kind, arising from local irritation. 

The degree ' in which these symptoms occur will of 
course vary according to the constitution of the patient. 
In young and robust persons there will often be a high 
degree of local inflammation, without much constitutional 
irritation ; while, on the other hand, in delicate and ir- 
ritable patients, a much less, nay sometimes a very tri- 
fling degree of local inflammation will be accompanied 
with violent symptoms of constitutional derangement. Ac- 
cordingly, although, catena pcuribtUy the degree of consti- 
tutional irritation will be proportional to the d^^ee of 
local excitement, this principle will be so much modified 
by the particular constitution of the patient, that in cases 
' where, from the violence of the inflammation, much con- 
stitutional derangement might be expected, very little 
will occur ; and vice verstiy where, from the slight degree 
of local excitement, very little might be expected, it will 
sometimes happen that a great degree of constitutional irri- 
tation will attend it. 
So much for the symptoms of 0]^\iX\ksXuiv&^ ^& «i^>axn% 
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^8 infldmmation may exist, but it is not necessary to 
^tiQierate them more at large. The principal causes are, 
^0 admission of any extraneous body and variations of 
^perature, especially if accompanied by intense heat 
idlig^ht, or partial exposure to draughts of cold air. 

The chronic stage. 

The term chronic is not, as its etymology would indi» 
;e, applied merely with reference to duration of time ; 
is not only applied to signify that state of conges- 
Q and debility of vascular action produced by the 
ite stage, but it is also applied to that state of inflam. 
tion which from the commencement has a character oi 
ny and debility. As this is the more frequent form in 
ich this inflammation occurs, whether primary or fol- 
ing the acute stage, it is necessary to attend particu- 
f to the symptoms by which it is distinguished, as the 
e of treatment is very different from that which is re- 
ed in acute inflammation. 

ie symptoms of chronic differ from those of acute in- 
aation of the conjunctiva rather in degree than in 
. go that after they have existed for some time in 
icute stage, the disease gradually passes into the 
ic stage. The redness will be less intense, the pain 
I accompanied it less acute, the intolerance of light 
e less, the chemosis and swelling will be diminished. 
Fusion of tears less considerable, the constitutional 
ion wi^ ^^ A great degree have subsided, and, in 
gjl the acute symptoms will be much mitigated. 
. w^m still, however, remain a considerable decree 
ig^lfility iJ^ tie eye on exposure t,o/V\^\.% varcaa %K" 
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m. MM.V uftuses oi curonic inflam 
predisposing, are very similar t« 
tion, and indeed one form very 
other ; but, at the same time, it 
there are many causes whidi tei 
mation, accompanied with aton) 
outset, whidi distinguish it from 
nie inflammation of the conjun 
place, where the patient has for 
ing under disorder of the digesti' 
have this form of the inflamm 
dyspeptic symptoms ; sudi as un 
biculus cordis ; distension of th 
flatulence, disagreeable tastes in 
or putrid ; furred tongue, and ot 
derangement of the digestive or 
this kind is very apt to arise fron 
exposure to acrid fumes or smo] 
It is not unfrequently the conooE 
measles, or small iww • '♦ -«— -^ 
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care, however, is by no means to be depended upon, and 
we ought on no account to neglect or relax in the proper 
mode of treatment, from any reliance upon such a cure ; 
because simple inflammation of this membrane may lead 
to inflammation of the deei>er-seated tunics of the globe 
of the eye ; suppuration may be induced, the organ may 
at length become permanently disorganized, and the sight 
of the eye irretrievably lost. The consequences of inflam- 
mation of this membrane are very similar to those of 
inflammation in other parts of the body. It sometimes 
terminates in e£fusion, the serum or blood under the con- 
junctiva rising in a roll above the transparent cornea. It 
sometimes produces the adhesive process ; and when it 
terminates in this manner, the adhesive matter is deposited 
under the conjunctiva, which covers the transparent cor- 
nea, and is recognized by a hazy appearance at the part. 
The adhesion is various, both in its extent and quantity ; it 
is sometimes so slight as only to produce a simple clouded 
appearance over a certain part of the cornea, which is 
technically called nebula ; it is at other times more con- 
siderable in quantity, and produces an appearance of 
considerable opacity in the cornea, which is usually called 
nUnigo^ or leuooma. The deposit of matter is sometimes 
confined to a simple speck, and is sometimes spread more 
or less over the whole surface of the cornea, so as to in- 
terrapt or intercept vision altogether. 

The inflammation sometimes proceeds to the suppura- 
tive process ; indeed, the tunica conjunctiva appears to be 
of a nature very analogous to the mucous membranes of 
the body, and like these, is exceedingly prone to the sup- 
poraliTe stage of inflammation. T\i« «\x\k\fwnXAWi ^gsckSir 
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fected, and carry on the bleeding even to faintness. This 
may prevent the necessity of again having recourse to the 
lancet ; or if it should be necessary to do so, blood may be 
taken away in much smaller quantities. The patient's 
pulse is the only certain criterion ; and when this is di- 
minished, leeches may be afterwards conveniently ap- 
plied. 

The application of leeches, in the first instance, except 
in large numbers, is seldom sufficient in acute inflam- 
mation ; three or four leeches will scarcely produce any 
effect upon it. Opening the temporal artery is another 
mode of bleeding, which is attended with very good effects 
in this inflammation. This practice has been decried -by 
some persons, who suppose that by opening the temporal 
artery you force the blood to pass through the anastomos- 
ing branches, and in this way throw more blood into 
those vessels which are immediately distributed to the eye. 
Whether this be the case is not quite clear, but certainly 
good effects have been observed from opening the tempo- 
ral artery in this inflammation, and therefore it may 
sometimes be proper to adopt this practice. Some prac- 
titioners recommend the practice of dividing the vessels 
of the part by scarifying the conjunctiva. This is a 
practice, however, which is not to be recommended ; the 
quantity of blood taken in this way is small ; the irrita- 
tion produced in performing the operation is considerable, 
and the clots of blood left after it often excite or keep up 
inflammation of the conjunctiva. 

Great benefit is derived from treatment directed more 
especially to the body at large ; such, for instance, as dia- 
phoretic medicines. The tartrate oi «a\Aiiiow5\^^N«s:*\ 
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be kept wtSi ventilated, for this is a very material 
Dt, but only that the patient should not be exposed to 
iations of temperature. With respect to local appli- 
ions, it will in general be found that moist warmth is 
Bt agreeable to the patient in acute inflammation of 
oonjunctiya. This may be applied in the way of fo- 
ntations, either by means of tepid water, or decoctions 
marsh-mallows, poppy-heads, or camomile flowers, 
bere there is much- irritability, steam will often be 
nd useful, and especially the steam of water in which 
nm has been infused, from which the patient will ei- 
ience great relief. 

Some persons recommend a sort of poultice, although 
m the tumefaction of the lids, this is an application 
ich cannot be very conveniently used. The poultice, 
QC^irse, is not of the ordinary description ; it is gene- 
ly made of camomile flowers, boiled so as to be rendered 
jremely soft, and put into a gauze or musHn bag, whidi 
i>ald be applied so as to make a very slight degree of 
Mnire on the eye. If poultices are employed, they 
mid be very frequently changed, for otherwise they 
r very sjpt to confine the secretions, and rather to keep 
than diminish irritation. FomentationSf however, are 
latly preferable. 

Hany persons prefer cold to warm implications; if 
d applications are employed, care must be taken that 
9y do not stimulate the part. The du^ce of cold or 
tm applications should depend entirely on the feelings 
the patient ; if he do not find relief from warm, you 
mid then try the efiect of cold triplications. In gene- 
;, moJst warmth has, however, « UsAq&k?] xa^tss^s^s^ 
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copper, may be dissolved in so ounoe of water. The so- 
lution should be gradually strengthened, in proportion to 
its action on the part and the degree of stimulus whidi 
may be required. To judge how far the stimulus may 
be carried, the criterion is exceedingly simple ; if a cer- 
tain degree of smarting and pain is produced, whidi soon 
subsides, and leaves the patient mudi more easy than 
before, the ooUyrium is beneficial; if, on the other 
hand, the patient experiences a great degree of pain, 
which does not subside speedily, and the vessels become 
turgid, the collyrium is doing harm, and the quantity of 
stimulus ought to be diminished. 

The best mode of applying an eye-wash of this kind 
is to inject it by means of a silver or ivory syringe, intro- 
duced under the lids erery two or three hours. In this 
way, the solution is more surely diffused over the whole 
surface of the oonjunctinu * An eye-cup will answer the 
purpose very wdl, if the patient, after immersing his eye 
in the cup, has the courage to open it. The S3rringe, 
faowerer, is a more manageable instrument. Mr. Ware 
■recommended, in dironic ophthalmia, what in the old 
l^iarmaoc^MeiaB used to be called dnctura thebaica. The 
vinum opii will answer the same purpose, and seems to 
be one of the best stimula which can be employed in 
cfafonic ophthalmia; it acts as a mild astringent, and at 
the same time, by its soothing quality, sheathes the 
effect of the stimulus, so that no pain is produced. Pa- 
tients are able to bear them stronger when the chill is 
taken off from them; the warmth of the aj^cation 
seems to take away the pain, while the effect remains the 
same. The vinum opii may be em\ti<y^«dL m ^i&i& ogsasofio^?^ 
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very destructive in its ultimate effects. This form of the 
complaint requires very active treatment. The symptoms 
are so manifest that there can be no doubt of the nature 
of the complaint, its prominent character being the form- 
ation of a considerable quantity of purulent matter. In 
other respects, the symptoms are not very different from 
those which characterize inflammation generally. The 
patient at first feels an uneasy sensation about the eyes ; 
next some d^ree of pain on the admission of light, 
which increases to a considerable intolerance of light. 
Redness of the vessels is observed, and besides this, a 
greater degree of swelling than commonly attends simple 
inflammation. The eyelids soon become much swollen, 
the conjunctiva, where it covers the fore part of the globe 
of the eye, is tumid ; there is considerable chemosis, and 
often such turgescence of the upper lid as to prevent the 
patient from raising it. The lids are often so much tu- 
mefied as to become everted, so that a sort of roll of the 
lid is formed. These are the symptoms wliich precede 
the discharge of matter. 

A fluid first appears which is not opaque, and has the 
character of tenacious mucus ; in the course of twenty- 
four hours it assumes the appearance of pus. It is thick, 
yellow, sometimes green, and poured out in considerably 
quantity. The appearance of the tunica conjunctiva has 
been not inaptly compared to the foetal stomach, when 
injected. It has the appearance of a villous membrane 
highly injected with red blood, and certainly very nearly 
resembles the internal surface of th^ foetal stomach when 
highly injected. If examined with a glass, drops of pus 
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the common effect is that the aqueous humour will es- 
cape ; the iris will become prolapsed into the aperture of 
the cornea, but the patient may afterwards recover, and 
though the shape of the pupil will be altered, he may still 
retain a considerable degree of vision. When the opening 
is large, the iris will not only be prolapsed, but protnided ; 
not only the aqueous, but the crystalline, and the vitreous 
humours will escape, and the sight of the patient will be 
irretrievably lost. 

The causes of purulent ophthalmia are various ; it is 
often occasioned by the violent d^ree of inflammation 
produced by some highly irritating substance, such as 
caustic lime. It occurs occasionally in new-born- child- 
ren ; in this case it is doubtful whether it arises from the 
first exposure of the eye to the light, or, as is commonly 
supposed, from the application of the vaginal secretions to 
the eyes of the child on its passage into the world. It 
generally takes place in the first week or month after the 
birth of the child, and seldom later than three months. ' 

GonorrhceaJ ojihthalmia. 

One of the most violent forms of purulent ophthalmia, 
is that which is called gonorrhceal, from its being pro- 
duced by the application of gonorrhceal matter to the con- 
junctiva. This of all others produces the most intense 
degree of inflammation. It may be readily traced to the 
cause just stated, in consequence of the person labour- 
ing under this disease inadvertently using a towel, or 
any thing to which the gonorrhceal matter has been ap- 
plied, and thus conveying it to the part. This inflam- 
mation has been stated, upon wYiat mK^ \jfc KftrosAsst^ 
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twenty-four hours, we shall be unable afterwards to check 
the progress of the disease. It will be necessary, there* 
fore, to push blood-letting to a very considerable extent, 
in an early stage of this inflammation. Topical bleeding, 
by the application of leeches, is quite out of the question 
in this complaint, except in the case of children. Blood 
should be taken in large quantities from the arm of the 
patient. The army surgeons, who have had the most 
extensive opportunities of witnessing this form of the dis- 
ease, all concur in the utility of copious bleeding. 

All the antiphlogistic remedies which have been befoi^ 
enumerated, are to be put in piiictice in this case. Puiv 
gatives should be administered so as to produce a con* 
siderable quantity of watery stools ; diaphoretic medicines, 
and especially the tartrate of antimony, in doses of a quap- 
ter or half a grain, should be given at such intervals as to 
keep the patient in a state of nausea, and topical applica* 
tions should be employed very much in the same manner 
as in simple inflammation. During the first stage of the 
complaint, moist warmth in the form of fomentations and 
poultices will be found beneficiaL The acute stage, how* 
ever, is of very short duration, and they are not to be 
continued beyond that period. 

The extent to which the antiphlogistic plan should be 
pushed must vary, according to the polenoe of the com* 
plaint and the constitution of the patient. Young, ro* 
bust, and plethoric patients will bear depletion to almost 
any extent; on the other hand, more caution must be 
exercised where the patient is of a weakly, debilitated, 
or irritable habit of body. Nothing must, however^ dfttAS. 
from the adoption of an active pVaxv oi U«ii\x!NKCiX.^>nC^ 
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must be changed for a gently stimulating and tonic plan 
of treatment. Weak astringent coUyria should be used 
to favour the throwing off of the sloughs. The solution 
of alum, of the nitrate of silver, and the undiluted liquor 
plumbi aoetatis are the best. Observe the process of the 
sloughing from time to time : if there is a firm layer be* 
neath, the patient is going on well, but if the sloughing 
has a flocculent, soft, ash-coloured appearance, in addition 
to mild stimulants to the part, tonic remedies, such as 
bark, ought to be employed. 

In the treatment of purulent ophthalmia, it is of great 
oonsequenoe to pay strict attention to the changes which 
take place in the symptoms, so that neither the depleting 
nor the tonic plan may be blindly continued. The treat- 
ment should be regulated by the violence of the symptoms, 
and by the changes which take place as the disease passes 
from the acute to the chronic form. The errors in the 
treatment of this complaint may be comprised in two 
words; they consist either in continuing the depleting 
^an too long, or in not resorting to it sufficiently early. 
If the antiphlogistic plan be not adopted at a very early 
stage of the disease, the tonic treatment will afterwards 
be of no service ; and, on the other hand, if the depleting 
plan be continued too long, the restorative process, and 
those beneficial effects, which nature would otherwise as* 
sist in producing, will be checked. 

SECTION 3. ST&UMOOS OPHTHALMIA. 

Strumous, or scrofulous ophthalmia, is so called, because 
it is met with in those persons who are of a sctQC\sl<;^\s.% 
diatkerift— it oocun in children, and uox \xtdt«j^<a^!^ V^ 
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tense redness of the conjunctiva. Under these circum- 
stances, similar ulcers form in different parts of the cornea. 
The formation of these ulcers produces all the symptoms 
of acute inflammation of the eye, and the organ not un« 
frequently becomes slowly and gradually disorganized. 
So long, however, as the cornea continues bright, and of 
its natural colour, there will be no danger to be appre> 
hended from the formation of ulcers. But it is of the 
greatest importance that the cornea should be narrowly 
watched, as, if the inflammation continues for a long time, 
ulcers are very apt to form on it. But the most distress- 
ing symptom, and the one about which the patient ex- 
presses the greatest uneasiness, is the intolerance of light. 

TreaitnetU ofsirumous ophthalmia* 

Although this inflammation is one of the atonic kind, 
yet there exists considerable irritation. Depletion must 
be had recourse to, but not to any considerable extent ; it 
will be right to apply leeches, but certainly blood-letting 
should not be pushed too far, and throughout the whole 
treatment it will be necessary to keep in view the nature 
of the constitution which is generally met with in scrofu- 
lous subjects ; it is languid and debilitated ; the digestive 
organs are deranged ; there is loss of appetite — tongue 
white and furred ; bowels torpid ; secretions defective in 
quantity and in quality — skin dry and hot ; in fact there 
is a good deal of fever present. 

, The mild depleting plan must be first adopted, regulated 
as far as the constitution will bear it : remove the symp- 
toms of irritation ; open the bowels freely by calomel 
pui^es^ repeated more or less {ret^ueixtV^ %& ^««) Vcs^t^^^ 
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of water containing opium allowed to go on the eyes will 
l>e good. About a drachm of opium dissolved in a pint of 
hot water, and the steam of it directed over the eye, will 
relieve, to a considerable degree, the irritation. 

But if any of tUese applications be used at the onset, 
they roust not foe long continued before recourse is had to 
mild astringent coUyria. Their strength must be regu- 
lated by the feelings of the patient ; not so strong as to 
irritate, but to be followed by relief to the part affected. 
The vinum opii is a remedy particularly adapted to this 
complaint, at an advanced stage : it tends considerably to 
lessen the irritability of the part, and to increase the 
strength of the rdaxed vessels. At the onset, however, 
a more active plan of treatment must be adopted : relief 
must be sought by the application of leeches and blisters, 
m€|e especially by the last. It will be necessary some- 
times to give mercury so as slightly to affect the mouth, 
remembering the state of the constitution in scrofulous 
persons, and taking great care that it is not pushed so far 
as to affect the general health. 

The consequences of inflammation of the eye requiring 
distinct notice, and which are accompanied with equal 
or less inflammation of the conjunctiva, and kept up or 
esEcited by attendant circumstances, are now to be spoken 
of. In the first place, we shall treat of 

SECTION 4. NEBULA. 

I 

This complaint is so called from the nebulous or cloudy 
appearance of the transparent part of the eye, which is 
produced by deposits of lymph into the conjunctiva co- 
vering the oomea. The membrane ot \K^«t ^\:t^\;^^ 
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harm, using it alike in a cicatrix from ulceration as in 
nebula arising from a deposit of lymph. In the one, if it 
be employed, loss of substance will be the result — inflam- 
mation will be excited, and fresh ulcers will form. In 
the other, that is, in nebula, it will often be of service, 
care being taken not to produce an over degree of stimu- 
lus in the part. 

SECTION 5. PUSTULES. 

Pustules are generally seated at the junction of the 
transparent with the opaque cornea ; but they may some- 
times occur in the cornea itself, or the conjunctiva cover- 
ing it, or the ball.4 They are seated in different parts. The 
appearances that they present at first are red or yellowish 
spots arising from a deposit of lymph in those parts, and 
are slightly elevated. There is considerable turgescenoe 
of the vessels around them* If they occur on the cornea, 
it will be nebulous and opaque ; the vessels round the 
cojooea will be seen distended, carrying red blood, and 
having a radiated disposition. If the lymph be not re- 
moved by absorption, the pustules break, matter escapes, 
and ulcers form in their place. Sometimes there is 
only one of these ulcers, frequently two, one at each 
side of the cornea, just at the junction of the transparent 
with the opaque cornea, and occasionally the cornea is 
even encircled by them. Although the inflammation ac-' 
companying the formation of pustules is not acute, yet it 
frequently happens that there will be more or less pain 
on moving the eye, intolerance of light, and effusion of 
tears. 

These ulcers are difficult to mwuv^g^^ «& \?QSP) ^\\x^ ^^R/- 
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tiva should be removed, which is a very easy operation. 
An assistant holding the lid, you, by the means of a pair 
of forceps, raise the fold of the conjunctiva, and with a 
pair of curved scissors remove it. As to the after-treat- 
ment» you most keep down inflammation, should it ap- 
pear, by the means already recommended. 

8ECTI0K 7> ORANULATIOKS OF THE 
CONJUNCTIVA. 

« 

These are nothing more than loose irregularities of this 
membrane where it lines the lids. These projections 
continue to pour out a porticm of morbid secretion, which 
stimulates and irritates the whole eye ; the palpebral con- 
junctiva becomes altered in its texture, and its surface is 
covered with fleshy elevations, having the exact appear, 
anoe of granulations. These granulations covering the 
surface of tlte conjunctiva lining the lids are constantly 
rubbed over the^lobe of the eye whenever it moves, pro- 
ducing pain and irritation, and keeping up morbid secre- 
tion, and, in fact, giving rise to chronic ophthalmia. Thus 
easy access is afforded to extraneous bodies, nebulous 
opacities form on the cornea, vessels will be seen shooting 
over it, and these will be quite in a varicose state, en- 
largedf and having a knotty appearance. The granula- 
tions, if not removed or remedied, produce ultimate 
blindness. 

Considerable advantage is said to be derived from re- 
moving the granulating surface of the conjunctiva by the 
lancet, or by a pair of curved scissors. Touching the 
granulations with nitrate of silver or sulphate of oq^^^qc 
will tend nuMtenaUy to keep ihem ^owiu ^^Vk<& ^^a^^ssc^ 
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The conjunctiva and sclerotic coat become loaded with 
vessels, and if this affection is not remedied, vision be- 
comes impaired, and is ultimately lost. The fleshy ptery^ 
gia differ from the membranous, and are more vascular. 
They first appear of a yellowish colour. Then the vessels 
running through them become large, and they have a red 
appearance; but always retain their triangular shape. 
When the disease has proceeded far on the transparent 
part of the eye, the only plan to adopt will be the removal 
of a part of the pterygium. This consists simply in 
raising the membrane as near as possible to the cornea, 
and cutting it through while suspended. When the 
pterygia are fleshy, more care must be taken in dividing 
them ; they must be divided near to the margin of the 
cornea, and turned back from the apex towards the base. 



CHAPTER IV. 
INFLAMMATION OF THE PROPER TUNICS. 

SECTION 1. INFLAMMATION OF THE CORNEA. 

At the outset, in inflammation attacking the transparent 
cornea, there is a. hazy appearance, the cornea loses its 
natural lustre, and in a short time there may be dis- 
covered on its surface, vessels carrying red blood, and 
then the symptoms will be the same as those of inflam- 
mation in general ; the patient will complain of intolerance 
of light, and also have effusion of tears. When the in- 



in the transparent part of the ey 
till it occapies one third or fonrtl 
eye be placed in profile, yellowii 
be observed, which are usually 
part of the oomea, and if gentl* 
be employed, the fluid may be 
In the various positions of the hi 
shift its situation, but remains 
proper treatment the matter ofbe 
it not unfrequently makes its wa 
ing is formed internally, and thi 
into the anterior chamber of the 



SECTIOK 2. ULCERATION 

This disease is the oonunon cc 
tion of the cornea; but it is ver 
the contact of matter in purulc 
irritation of lime, or by any shi 
may be insinuated into the comi 
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irritaluig matter. In genernl diere will be no diftculty 
in distingoislung uloen of the oomeB ; put the eye in 
profile, take a tide view of this organ, and the uleer 
will be seen with the appearances already described. 
The situation of ulcers of the cornea varies ; rery fre« 
qnently they are at the superior portion, and affecting 
only the external lamellffi, in other cases spreading over 
the whole cornea, and penetrating into the anterior 
chamber, by which means the aqueous humour escapes, 
and the iris is often protruded: sometimes even the 
opening becomes enlarged, and the -crystalline lens and 
vitreous humour escape. The ulcers vary in their appear- 
ance, some being large and others small, and those 
which are of small size, on cicatrization, do not mate- 
rially obstruct vision, whilst those that are large, when 
healed, produce a nebulous appearance which destroys 
the power of sight. 

Treatment qfit^/lammoHon and uheration of the cornea. 

The treatment sequired in infUusnmation of the cornea 
does not differ materially from that of inflammation of 
the conjunctiva, or any other part of the eye, and there- 
lore it will not be necessary to recapitulate the means 
naoevary to be adopted : rely on the efficacy of a strict 
antii^hkgistic plan, and when the acute inflammation has 
been subdued, on the use of nuld astringent oollyria. 
When uloen, however, form in any part of the cornea, 
it will be pspper to use active means, if they be aoeom- 
pegoied by acute inflammation ; but most fretpiently they 
are accompanied by dironic ophthalmia, and have a dis« 
position to spread rather than Yiesl. liw SXx«8A csmr^ >k- 



or it will be better to b^n wi 
regulating the strength In prof 
initedon it may produce. Scai 
to the camtla itMlf in the treatn 
eomea ; tlie cannio ii to Iw cut ' 
nicer to be touched vith it. An 
the ooorae of two or three days, 
toms of the disease retarn as bel 
to be Implied, and to be repeated 
sary. Tlie ulcer, by this mean 
appearance, the edgeii become n 
rapidly heals. When ulcers of 
by acute inflammation, it will 
bleeding, by leeches, before the 
at the ume time to keep the 
■perieDts. During the progress 
neeeuary to watch them very clo 
frequently ; but in dnng tt great 
lest the eyelids become ererti4. 
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SECTION 3. STAPHYLOMA. 

In this disease the cornea becomes opaque, considerably 
elevated, and altered in texture. The eyelids are pre- 
vented from being closed; there is perpetual irritation 
kept np by the friction of the palpebrae on the ball. This 
disease frequently comes on after small-pox, and is one of 
the sequelae belonging to that formidable complaint. By 
the separation of the lids, extraneous bodies often enter 
the eye ; irritation is produced by the friction of the lids 
and eyelashes— and thus a considerable degree of incon- 
venience is produced to the patient, and the eye kept in 
a state of chronic ophthalmy ; and the sound eye becomes 
sympathetically affected. 

In this disease the iris often protrudes ; the vitreous 
humour is altered in texture ; and the crystalline lens is 
projected forwards. In this complaint nothing can be 
done for the rtetoration of sight ; and the only plan of 
treatment will be to remove the staphylomatous part, so 
as to return the eye within the orbit, and permit the use 
of an artificial eye. The operation is exceedingly simple; 
the surgeon first passes a needle with a ligature through 
the staphylomatous part, in order to steady the eye, atad 
then with the other hand takes the cornea knife, and re- 
moves as much of the projecting part as may be necessary. 
The operation gives little pain ; it generally happens that 
the iris adheres to the cornea, and that portion of it is 
removed. The crystalline lens escapes, together with a 
portion of vitreous humour, and the eye collapses, so that 
when the part is healed, an artificial eye may be worn. 
These are now made so much to TeMiS£\^<&^CGAXA^x^x«^^^^^ 



cornea loses its natural lustre 
paired. Oksses afford no rdi 
altered shape of the cornea; i 
known that does. Mr. Green 
line kind, and hat not known a 
treatment that has been adopted 

SECTION 4. INFLAMMAl 

Inflammation of the iris, oi 
called, ifi/j«, is a peculiar and sp 
eye. The symptoms attending 1 
cases with grreat difficulty recoj 
the eye, the iris is observed to b 
haring a brownish hue ; or rati 
lour, (this, however, varies acooi 
loor of the iris,) from the incres 
its surface carrying red blood, 
in texture, being puckered ant 
pearances are soon removed, 



IKF1.AMMATI0K 07 THE PBOPER TUNICS. 19? 

ing the upper part of the cornea, which have a different 
appearance from those in inflammation of the conjunc- 
tiva, the latter having a tortuous course, whilst the 
others go in a straight direction. The conjunctiva par- 
takes of the inflammation, and assumes a red appearance. 
The pain in the eye is not acute, but the patient cannot 
bear the light. There is also considerable constitutional 
irritation or fever, which may be known by the state of 
the pulse, and other symptoms. Inflammation of the 
iris often comes on from very slight causes ; it occasion- 
ally happens to those who have been under the influence 
of mercury, and in persons of a scrofulous diathesis, or 
• when mercury has been pushed to an undue extent. 

Iritis has, in consequence of its occurring so frequently 
after syphilis, been classed as a secondary symptom of 
that complaint : Mr. Green entertains considerable doubt 
on the subject, for he says he has never met with it in a 
person labouring at the same time under any other second- 
ary symptoms of syphilis, with eruptions or nodes on the 
bones : and also has never met with a case of iritis after 
jy^iilis, but when mercury had been previously given, 
and therefore he is doubtful whether the inflammation of 
the iris was the effect of the mercury, or of the original 
disease for which it was given. 

Oph^ialmUU* — Iritis is not unfrequently accompanied 
by inflammation of the tunics of the eye — what may be 
called aphihalmitU, or deep-seated inflammation of the 
^be of the eye. In this complaint the sclerotic appears 
reddened— the cornea is dull, and the capsule of the lens 
itself becomes opaque : all these participate in the inflam« 



in a straight ooune, while thoie of the o 
tortuoui. There is pain in the eye, intole 
also these symptoms, together with a turb 
humours, are sufficient to inform one of 1 
inflammation of the sderotio ooat : the p 
hours, at the same time, under great fehr 
This inflammation is often attended by a 
of the organ. 

Hypofiwm, — The result of this severe i 
mation, if it be not checked, is effusion of 1 
into the anterior chamber of the eye, pro 
tedmioally called AypofNuei. In these ct 
may be easily observed, and sometimes the 
to conceal the edges of the pupil and the ii 

7rMrfnMitiU-0f course the first part of 
will be to relieve the irritation of the parti 
both general and local ; and, in fact, all t 
pletion must be adopted, as in other inflaz 
eye. But there is one remedy above al 
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ing in the dose of two or three grains, combined with 
aboat a third or a quarter of a grain of opium, so as to 
preirent its acting on the bowels. 

In order that the calomel may affect the system, it must 
be given every fourth or sixth hour, till the mouth is sore ; 
in more dironic forms of this complaint, it may be given 
less frequently. As soon as the system has become af- 
fected, the Bone of vessels will gradually disappear, the 
lymph become absorbed, the aqueous humour become 
dear, and the cornea lose its hazy appearance. Other 
femedies have been recommended, but the exhibition of 
mercury alone can be relied on. The belladonna will be 
found a very useful adjunct in this complaint ; by dilat- 
ing the pupils, the adhesions are often prevented from 
forming between the iris and capsule of the crystalline 
lens, and when they are formed it tends to elongate the 
adhesions. The'Mladonna should be applied, in the form 
of extract, around the eye, morning and evening. 

SECTION 5. AMAUROSIS. 

By amaorons, is meant partial or total loss of vision, 
arising from paralysis of the optic nenre or retina ; and 
this is produced by a congestion of the vessels of the part, 
or minute alteration of its structure. The symptoms dis- 
tinguishing this complaint are few, and therefore require 
to be well known. The pupil is generally dilated and 
motionless ; the iris is nearly inmioveable, acts very little, 
and vision iscomj^etely destroyed. There is also slight 
strabismus. In amaurosis, there is frequently the sensa- 
tion as if a doud were before the e^.^ 'v\i\!^ Yb Vsra&»^. 



plaint are those who have been in the 1 
minute ol^ects, or exposing the eyes 
Persons affected with amaurosis are fre 
with false appearances— as flashes of li^ 
before their eyes. The causes of amaui 
vided into three parts : — 1st, Those whid 
or optic nerve. 2d, Those affecting the I 
of it from which the optic nerves arise, t 
mm opHcorum, And, 3dly, Those affn 
large, or some particular organ, and thu 
affecting the eye. 
As causes of the first and second, we n 

1. Lesion, extravasation of blood, in 
sition upon either of its surfaces, and lo 
of the retina. 

2. Morbid growths within the eyeball 
and all such disorganizations as directly 
the texture of the retina. 

. 3. The state of apoplexy, hydrocephal 
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liver, kidneys, utems, mammae, and testes ; various forms 
of injury and disease ; and sudden translations of remote 
morbid actions. 

2. Idiopathic paralysis, suspension or exhaustion of 
sensorial power from various constitutional and local 
caoses ; firom undue excitement or exertion of the visual 
healty ; and from the deleterious action of poisons on the 
nervmis system, as lead, mercury, &c 

The third division, or ftmctMnal amauronst admits of the 
following subdivisions : — 

Ist. The tffmptofnatio^ or that which is only a symptom 
of some general disease or disorder of the system, as for 
example, general plethora, general debility, &c. 

9d. The meUutaHe^ or that produced by the sudden trans- 
ference of the morbid action from another organ of the 
body ; as for example, from the skin, the testicle, &c. 

3d* 77ie proper^ or that which immediatdy depends 
upon a peculiar condition of the retina ; as for example, 
the visus nebulosus, muscse volitantes, &c. 

Diagnosis* — Amaurosis depending on a change of struc- 
ture in the brain or eyeball, is an irremediable case. The 
same may too often be said of that which presents no evi- 
dence of structural disease. For there are certain cases 
purely functional, so nearly approaching in character to 
the organic class, as at once to convey the impression of 
their irremediable character. On the other hand, cases 
are of frequent occurrence which admit of material and 
decided improvement, and even of complete recovery. 

Treatments The treatment of amaurosis is almost ex- 
dusivdy constitutional, and must be of the antiphlo^tic 
kind. The care, in fact, of «]nwrrai&%)VCiBJt ^dcaX ^ V^-- 



abstracuuu «#•. 

antiplilog^stic remedies, and afterward 
fo as to affect the system t indeed, mi 
fectnally to check the progress of i 
retina as it does that of the iris, and i 
in checking the progress of the chro 
the retina, which is the ordinary cai 
in checking the prc^rress of the more a 
would constitute reHnitU. In order t 
vantage which this remedy is capabl 
necessary in these cases to produce it 
the system, and sometimes to keep it 
Such at least is the opinion of Mr. 
that '^ it is not sufficient just to ren' 
mercury sensible on the mouth, anc 
it ; pretty active salivation must be 
order to enable you to derive all tht 
medy is capable of affording.** Mi 
trvy^ thinks, that *^ no advanta; 
vation;** he considers it positive 
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of the neck. Other plans of treatment have been recom- 
mended ; cupping, issues, and setons, have been severally 
employed with advantage. The employment of electricity 
also has been recommended, but has hitherto been attends 
ed with little or no benefit. 

The conttiiuHonal treatment necessary in amaurosis is va- 
rious according to the circumstances. Extremes, it is said, 
meet, and it is certain that a strong and delusive similarity 
often prevails between the signs of diseases, which result 
{ram conditions diametrically opposite. In cases of gene- 
ral plethora and of cerebral compression, the treatment is 
obvious enough. Under an idea that the deficient state 
of vision arises from weakness of the nerve, all kinds of 
tonics, stimulants, antispasmodics, have been tried without 
any good result. Neither has the emetic practice recom- 
mended by Scarpa, been successful in this country. In 
most of these cases, we must depend, first, on the regula- 
tions of the visceral functions ; and secondly, on the em- 
ployment of such restoratives as the system requires and 
can bear. The blue pill, with colocynth, rhubarb, or aloes, 
and the combination of soda with rhubarb and calumba 
or gentian, ^are best adapted to the former purpose. The 
exhibition of general tonics is often strongly indicated, 
and much benefit has been derived from the mineral acids, 
barlf:, steel, when admissible, and arsenic after a due regular 
tion of the digestive functions. 

Superadded to the entire repose of the organ, the natural 
tonics, viz., a pure dry atmosphere, the cold bath, horse 
exercise, nutritious diet, early and sufficient rest, agrefr* 
able society, and a mind as much as possible diverted firom 
the object upon which it is unioTtvuis^'^ vcA ^\^c»a 



CHAPTER V. 

AFFECTIONS OF THE HUBIOUR8 OF 1 

Having described the affections of the coats 
it is necessary in the next place, to treat of t 
humours of the eye. Very little, however^ ck 
the aqueous and vitreous humours, as most of 
to which the humours are subject, attack the 
lens, or its capsule. 

8ECT10K 1. HTDEOPHTHALMI 

The aqueous humour is sometimes the i 
accumulation which is known by the name ci 
Mia or dropsy of the eye; and consists of 
secretion of this humour. The symptoms of f 
are — that the eye becomes more distended ] 
^^^'^^ widened; the sclerotic coat at 
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been tried generally without any good effect. Panotaring 
the cornea, at a short distance from the sclerotic, has 
been tried, and it is said with success. Mr. Oreen has 
seen several cases of this affection, in which no benefit 
whatever was derived from any means that were em* 
ployed. 

The vitreous humour is occasionally affected. There is 
sometimes a deficiency of this humour, arising from part 
of it being lost in the course of an operation : and the 
quantity lost is often so oonsidanble, that the part sup- 
ported by the aqueous humour is not sufficiently firm to 
keep up the natural roundness and plumpness of the eye. 
The medium of refracting the rays of light is destroyed, 
the tight becomes impaired, and glasses afford no relief. 

There is the tremulous iris after couching, arising from 
the same cause as the preceding affection. Another change 
whkh takes place in the vitreous humour is that known 
by the aame of ^toiwoma. 

• 

SECTIOK 2. GLAUCOMA. 

In tilis complaint the vitreous humour becomes altered 
in testure, more dense, and presents a sea-green hue, and 
the pupil is dilated. This disease has often been mis- 
taken for cataract, and a person affected with it is fre> 
quently supposed to have a cataract in its incipient stage. 
On examining the eye minutdy, this greenish appearance 
may be observed to be bdund the crystalline lens, and 
posterior to the aest of the cataract ; it may be, however, 
mistaken for many diseases, and has a giester resembkuioe 
to cataraot than any other. GHauooma remaine without 
mny chsnge by which it maybe dmdii^\i!^«^^Tts«iVKa^ca» 
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of the eye, which will be described presently. The 
nosis is not difficult. 

SECTION 3. CATABACT. 

By cataract, is meant a partial or general opacity < 
crystalline lens, or of its capsule, or of the Hqtior 
gagni which intervenes between them, or of all 
taken together. Cataract from opacity of the ht 
Morgagni, is very rare, and in the belief of some^ ] 
hypothetical. This complaint seems to hare been i 
stood by Hippocrates; but the notions of Galen 
those who followed him, respecting cataract, wen 
confused ; and it was not till the end of the 17th, 
ginning of the 1 8th century, that the nature of this < 
began to be understood, when Merry and Maitre-Jea 
others, gave fair accounts of this complaint. 

The symptoms of cataract are unequivocal, and x 
easily recognized. At- first there is always defect of 
and the patient sees things as through a mist, a 
quires a strong light to see them plainly ; this syi 
changes during the progress of the complaint, t 
tient being able to see better in a moderate i 
strong light; and then a speck or opacity in t) 
or capsule may be distinctly observed; it is ge 
in the centre of the pupil, and the situation 
lens ; this g^radually enlarges, and, in proportion 
opacity increases, the sight becomes more dim, a 
capability of discerning objects diminishes. In tl 
gross of the cataract, the patient can see bett( 
faint than in a strong light *, and this is easily ex] 
because in the faint light tVie \rv* d\\«iX«*.»%iAS 
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of light are transmitted through the drcamference of the 
crystalline lens, which is not yet ohscured. 

But as these symptoms differ in the different varieties 
of this disease, this leads to the consideration of the dif- 
ferent species of cataract : it is extremely important that 
they should be known, as the operation necessary to be 
performed, depends on the kind of cataract which exists ; 
but it is to be observed that the criteria are, to say the 
best of them, very fallible. On looking at a cataract, 
a surgeon cannot always be certain that it is of this or 
that kind, but on the whole is enabled to give a pretty 
good guess. The symptoms characterizing each kind will 
be described under their different heads. 

Different kinds of cataract 

There are four kinds of cataract : 1st, the hard or 
firm cataract ; 2d, the fluid or milky cataract ; 3d, the 
soft or caseous cataract ; and, besides these, there is- a 
fourth kind, the capsular cataract ; the three first form- 
ing in the lens itself, and the last in the capsule. 

The last kind of cataract comes on after an operation or 
in consequence of it, and is also found in children, when it 
18 called congenital cataract. This kind of cataract does 
not differ essentially from the other forms of capsular 
cataract, but is called congenital, on account of its oc- 
curring at a particular period of life, or children being 
bom with it. This form of cataract also requires a 
particular kind of operation, and will be particularly 
spoken of. 

Of the lenticular cataract there are three kinds^ tbft 
Moft, Buid, and hard. These dVSercsnX >Bi\y^ ^ ^»»»cwsw 



necessary to menuuu , 
one form to go into another — for the soft to { 
hard, for instance, it exceedingly rare. This 
the more necessary, in conseiiuence of an opii 
used to prevail, that a soft cataract became 
then it was said to be ripe. This idea is now 
and experience prores it to be incorrect. 

Let us now consider the diflerent symptomi 
the different kinds of cataract. 

a. jPirm or Aorrf osteroofe 

In this kind of cataract the lens acquires s 
gree of density or firmness than natural ; an 
going this change, it becomes smaller and t 
more concentrated. If you look at the oatar 
see that it has not the natural whiteness c 
plaint: it has a yellow or brownish app 
colour of amber. The next particular to bi 
the interspace between the iris and front par 
'^^ aAATMint of the lens becoming thinner. 
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symptoms, then, may this kind of cataract be distin- 
guished : — by its colour and size, the interspace between 
the front part of the lens and the iris : the vision being 
more or less distinct ; and, lastly, by its occurring at an 
advanced period of life. 

b. Fluid cataract. 

This kind of cataract is always more or less fluid, and 
is called milky, from its white colour. The fluid cataract 
is not of equal density throughout. If the eye of a pa- 
tient be examined with attention, a flocculent appearance 
will be observed, from specks or streaks consisting of 
solid particles of the lens, and these will move up and 
down in the various positions and motions of the head, 
and be removed out of sight ; but on the head becoming 
steady, they again appear. This arises from their gravi- 
ty ; on motion, they sink to the bottom, and of course din- 
appear. There will not be any difficulty in recognizing 
this form of contract. Besides these symptoms, the lens 
becomes enlarged and globular ; and the increase of size 
is such, that the lens reaches to the iris, so that there is 
no posterior chamber at aU. If the surgeon look at the 
eye in profile, he will see that the iris is protruded for- 
wards ; from this pressure the motions of the iris are slug- 
gish, and in some cases prevented altogether. The size 
and shape of the pupil is altered. The rays of light do 
not pass into the eye, and the patient can scarcely teU the 
difference between light and darkness. 

c. Sqft or caseous cataract. 
This kind of cataract is of ihe coiiuiiteacA q& ^uc^\^ 



"i no intertpaoe between the fore part of the 

f ' The motions of the iris are performed with < 

the sjxe of the lens, and the rays of light 
from entering. The patients sometimes 
guish between light and darkness ; alth 
seldom so blind as this. 
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d. Membranout or capsular caJta 

This form of oataract is not oonnected 

but the capsule itself. This opacity may 

^ the posterior or anterior layer of the capsu 

'^. with that of the lens, and thus produce cal 

last case there is no distinct mark of diagn 

the capsule only is affected, the surgeoa 

opinion. If the anterior layer of the oaj 

it has the appearance of being superficial : 

i. pupil, and appears rather nebulous. It do 

. |, its transparency, but becomes semi-trans 

}$ the posterior layer is affected, this appeal 
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Another species of membranous cataract is, when the 
capsule becomes opaque, and the lens at the same time 
absorbed, and a tough, dense, membranous substance is 
fermed, as in congenital cataract. 

These are the different diagnostic marks for detecting 
the different kinds of cataract ; and, from the nature of 
the observations, it will be evident how difficult it is to 
distinguish them. But it is necessary, as far as is possi- 
ble, to be acquainted with the appearances each form of 
eataract presents, as the treatment or operation required 
must be adapted according to the kind of cataract. 

Causes of cataract. 

The causes of cataract are in general very obscure. 
Cataract sometimes arises from obvious causes — injury, 
violenoe, inflammation, or sharp-pointed bodies wounding 
the capsule of the lens, or the lens itself, and consequently 
producing opacity of these parts. The opacity arising 
from this cause often becomes absorbed, and the case 
undergoes the natural process of cure without requiring 
an operation* It is produced too by inflammation of the 
l^obe of the eye ; but then the cataract is capsular, and 
not lenticular. 

Cataract, however, arising from these causes, is exceed- 
inj^y rare ; and by far the gpreater number of cases are 
produced, as it is called, spontaneously, or under circum- 
stances which are too subtle for our cognizance. It has 
been said that where the eye has been tried a good deal, 
and subject to much exercise and strong h'ght, as in black- 
smiths, glass-blowers, Ac., that cataract is produced ; th.U 
is exceedingly doubtful ; and if it \s tM>^ ^luei^ «x« tD»sc<) 



that it may be produced by eztemai cauaei 
▼ious, yet it morcf frequently oomes on withi 
able cause. 

Proffnons. 

Of course, by this is meant a prognosis 
of the case by an operation ; it is desin 
to ascertain whether service can or can 
by the operation ; whether the changes 
may have undergone from inflammati 
progress of the complaint, or the symp 
as to preclude ithe chance of success 
were performed, and destroy all hopes 
being regained. Now there are certain s 
panying this affection, by which the sui^ 
form a pretty accurate opinion as to the ii 
some extremely valuable observations on 
subject to be found in Scarpa's work on t 
eye. 

TUft Hn^t 4»irraiTnRtance which leads i 
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which it will be necessary to inquire about ; third, whether 
the motions of the iris are duly performed, in the different 
▼ariations of the light ; if not, fear may be entertained of 
the eye being amaurotic ; fourth, if there is the power of 
dijitinguishing between hght and dark, or the colour or 
forma of things, or the shade of passing objects. 

These circumstances should be particularly inquired 
into ; and if the patient has all, or the greater part of 
them — that is, if the defect of sight has been increasing 
jost in proportion to the increase of the opacity of the 
lens, and the patient has had no pain in the head, and 
the motions of the iris are free, and light can be distin- 
guished ; then the surgeon may operate, and with the 
c&anoe of success, as there are no evident reasons against 
it 

For by the first circumstance we learn that the vision 
has been impaired in consequence of the opacity of the 
lens ; by the second, that there has been no disorganising 
inflammation in the eye, or that the brain and origin of 
4he <^c nerves have been affected ; by the third, that 
the retina is sound ; and by the fourth, if the opacity of 
the lens be removed, that the retina will be in a state to 
receive the impression of external objects. But these 
signa are not so certain as they might appear, for the iris 
might act, and yet amaurosis exist : and if one eye were 
not doeed, the motions of the iris of the other might be 
prevented, by sympathy from the other. Thus it appears 
that the state of the iris does not always determine the 
existence of amaurosis. 

When there is cataract the operation must be reflated 
by taking all the drcumstanoes into coT^<dA?c«.>Cvs<Bw\ V^ ^^^ 



able symptom, yet persous umj 
able to distinguish day from night, and even c 
one another. On the whole, it is a very 
symptom, and when present, the operation i 
formed. In general, when the case is do 
surgeon had better perform the operation, of 
ing care to inform the patient of the state of tl 
pain is not great, and you will not leave the 
worse state than before the operation. It v 
tremely culpable for any one to operate where 
apparent that no relief could be afforded ; a 
viduals have operated where there was no m« 
doing good, than if the eye had been scoope 
head — such men are unprincipled, and wou] 
any thing for the purpose of gain. 

Another question to be determined on is, 
operation should be performed if one eye onl 
The answer appears to be plain, yet there s 
contend that the operation should be reso 
*\s^i^ im «*5iitAract in one eye only, and their pr 
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^ht. The disadvantages of this plan are various ; it 
le that a sympathy exists between the eyes, and that 
Bammation is set up in one, it will be excited by 
athy on the other, which may destroy the organ 
is sound. But suppose success attends the operation, 

is the effect ? the focus will be different, and the 
Qt will not be able to use both eyes at the same time* 
!xt, where there is only one eye sound, and it per- 
i its office well, and vision is good, it will be better to 
till it becomes dim ; then the operation for restoring 
atient to sight may be performed, and two chances 

the patient's favour. Therefore it seems that in 
rming the operation for cataract, where one eye only 
iected, the patient is exposed to the risk of losing the 

of both. The plan that appears to be the best is, 
:o operate except both are affected ; then the opera- 
may be safely performed. 



chapter vi. 
:rations for the cure of cataract. 

ORE speaking of the operation for cataract, it will be 
Dted perhaps to premise by saying something of the 
ment ; but besides an operation in this complaint, 
little else in the way of treatment will be of use. 
ous plans of treatment have been adopted, but with, 
luccess ; therefore, it is better at once to describe the 
fitions. The operations for cataract are three in 
her—Rrsty depression, or coucYuLivg^ \s^ "wWOel ^% 



m SECTION 1. OPE&ATIOV FOR DEPB 

COUCHING. 

This mode of operating oonsists in remo' 
lens oat of the axis of vision, by depresun 
treous humour : this is done by a needle, 
are three difierent kinds now employed, '. 
and Beer's needles. 

Hey*s needle is about scfren eighths of ai 
it is rounded except at the point, where 
eighth of an inch ; it terminates by a sem 
edge, which ought to be exceedingly a 
needle is more slender than the other, an 
point. When you look at it sidewise, ii 
convex appearance on the dorsaitn, it is 
shape towards the point, and has also a 
sufficiently strong to depress the lens. T 
spear-pointed needle ; it is narrow at th< 
Mr. Green gives the preference to tl 
ment ; a surgeon is not so likely to w 
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Mod€ of operating, 

next come to the mode of performinfi^ the operation* 
^ht, and the position of the patient and operator, 
tremely important, and all to be attended to. The 
hould be dear, distinct, and full, but not vivid, and 
lid not fall on the centre of the eye of the patient, 
:erally, else it would produce a dazzling, and un- 
less of the organ. The patient should be placed on 
leat with a high back, and the head resting against 
the body of an assistant. The operator should be 
igh stool, or at least of sufficient height to enable 
• put one foot On it, and rest his elbow on the knee 
le to the eye to be couched. Having thus prepared 
f, the operator holds the instrument between the 
and fore-finger, the assistant passing his fore-finger 
the head of the patient, raises the upper lid by a 
skin, and presses it gently against the superciliary 
The patient is now directed to look inwards to- 
the nose, and the operator^ resting hit litUe finger 
upper part of the chin of the patient, penetrates the 
\c coat about a line and a half from the junction of 
msparent with the opaque cornea, and a line below 
msverse diameter of the eye. 

;he first place, the needle is introduced here, just 
the retina terminates, and the ciliary ligament com^ 
!, 80 that these shall be avoided ; and, 2dly, for the 
le of not wounding the ciliary artery, as it goes 
the middle of the external convexity of the eyeball, 
\n the sclerotic and dioroid coat* Ixl >aA\\4|^^^Mwf x 
it is introduced with the eAgfc \ft\«wJ\"^ ^ %aA. Nnx 



and then the point camea mwtuiAo ^^...^ 

so as to cover the posterior chamber ; the instr 
be now visible through the pupiL When this 
the operator must raise the needle upwardi, ai 
press it downwards, and backwards, and a littli 
by which means the crystalline lens becomes i 
the vitreous humour. If the lens should ri.« 
situation, it must be again depressed, and 
safely lodged in the vitreous humour, the nee 
withdrawn. 

Some continental surgeons perform the ope 
cUnaHon, which consists in turning the lei 
pushing the upper edge backwards, and th* 
wards, and likewise in puncturing the oomi 
the sclerotic ; the best plan is that recoi 
Scarpa. 

The after-treatment is very simple, and 
single fold of linen, moistened in cold water, 
to the eye. The patient is also to be put in 
— «♦ unA narrowly watched, in order to se( 
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it. Considerable improvements were subsequently made 
in the mode of performing it by Wenzel, who practised it 
with great dexterity, and astonishing success. There 
seems to be no necessity for preparing a patient for this 
operation, beyond taking care that his bowels be duly 
evacuated, and that he has not used any unusuaDy stimu- 
lating diet previous to the operation. It would be highly 
improper to perform it, if the patient was at the time la- 
bouring under any other complaint or morbid affection ; 
means efhould be taken to remove any complaint of this 
kind before the operation is attempted. Beyond these 
precautions, however, no preparatory treatment will be 
necessary, though I am aware that much stress was for- 
merly laid upon this point. Several instruments will be 
required for the performance of this operation, which is 
a more complicated one than couching. 

In the first place, a cornea knife will be necessary ; the 
knife used by Wenzel, was something like a bleeding 
lancet ; the blade, however, was neither so long nor so 
broad, and the edges were straight. Ware's knife was 
an improvement on WenzePs; it is much less spear- 
pointed ; the edges are straight as in WenzePs, but while 
the lower edge is cutting, the superior edge is only cutting 
towards the point. From the point towards the handle 
there was a gradual increase in the size of the knife, a 
circumstance upon which Ware particularly insisted, in 
order that the knife, on being carried onwards, might 
always follow up the opening, so as to prevent the escape 
of the aqueous humour. 

Wenzel's knife, however, and Ware's iwv^rQ>M«asK»J^ 
tiponi it, are greatly inferior to 0\« VmVfi «»wVcvh^>n^ 



ll«A«« »•-._ 



cutting towards the poini, cuiu 
creased from the poiut towards the handle, si 
the opening, and prevent the escape of the 
mour. Beer's knife is preferable to either o 
because there is a much greater extent of cui 
so that the section of the cornea is completec 
time and in a safer manner; it is besides cap 
made with much greater accuracy. 

A speculum was sometimes used in this o 
it is not at all necessary ; in fact, all spec 
tionable, as they are likely to produce undv 
the globe of the eye. The next instrumei 
curved scissors, in order to enlarge the opec 
the cornea, if it should not be of sufficient 
the cataract. A minute curved needle wi] 
in order to scratch the capsule of the cr 
a curette, or scoop, to remove any opaqu 
the lens, and a pair of minute forceps, of 
construction is that recommended by Beer 
' ■ — '^^ «r»aniie membrane from the cap 
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the snn should happen to shine, a north window should 
be diosen ; the inner side of the eye tOT^ards the nose, 
where the point of the knife is to be carried through, 
should be well brightened. The patient should be seated 
in a low chair with a high back, his head resting against 
it, or firmly supported against the chest of an assistant. 
The operator should place himself behind the patient in a 
chair of sufficient height to enable him to plant his foot 
conveniently on a stool, and resting his elbow on the 
knee opposite to the eye to be operated upon, bring his 
hand towards it. The assistant should then place his 
hand behind the patient's head, and with the extremity 
of his fore-finger gently raise up the lid without making 
pressure on the globe. The operator then takes the knife 
in his right hand, if it be the left eye which is to be ope- 
rated upon, and in his left if it be the right eye, in the 
same way as he would take a pencil between his ford- 
fingers and thumb, resting his little finger upon the malar 
bone. 

The first thing which the operator then does is, to 
make what is called the punctuation of the oomea. He 
introduces the point of the instrument at the distance of 
half a line from the anterior junction of the cornea with 
the sclerotic coat, and passes it in a direction nearly paral- 
lel to the iris, and before it with a little obliquity, through 
the anterior chamber to the opposite or nasal side. In 
making the section of the cornea, the knife should be 
carried onwards, without any downward motion ; and as 
soon as the section is completed, the lid should be allowed 
to drop ortT the fore part of this eye, to prevent the 
escape of a portion of vitreous \mTtvavir» \^ >jBkK«^'^^>iS-^ 
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fiire part of the capsuie, luuvi 
words, and laterally from side to side, makii 
crucial incision. He then squeeses out the 
making geutle pressure on the globe above 
until the lens is lifted from its bed, and pat 
the opening of the cornea upon the cheek of t 

All that then remains to be done is to exam 
there are any opaque fragments of the lens 1< 
are, they must be scooped out by the curette 
upper lid is to be rubbed over the surface of 
If there is any portion of opaque membrane : 
must be removed by the forceps, and in this 
ration will be completed. 

Many untoward circumstances, however, i 
terfere with the success of this operation, 
place, the section of the cornea may be too an 
case the surgeon will either be unable to disl 
ract, or so much force will be required foi 
as is likely to produce serious inflammatioi 
nf diAoriranization as will destroy 
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sufficiently large, do not hesitate to use the scissors, 
er to make it large enough to admit the passage of 
taract. 

> second untoward circumstance which occasionally 
sres, is the premature escape of the aqueous humour, 
from the unsteadiness of the operator, or i&om some 
in the knife. On the escape of the aqueous humour, 
8 loses its support, and becomes prolapsed. When 
ippens, the way of preventing any mischief will be, 

> continue the incision, but to rub the cornea with 
int of your finger, by which the prolapsed iris will be 
ated to contract ; and on this being removed out of 
iy, the operator may complete the incision. This 
expedient recommended by Wenzel and Ware, and 
B^ers the purpose extremely well. 

3 third unfortunate circumstance which sometimes 
. is the loM of a portion of the vitreous humour, 
^ from some undue pressure on the globe of the eye 
) operator or assistant, or from some spasm of the 
es of the eye, though the last cause seldom happens, 
ler way in which this accident sometimes occurs, is 
the needle is injudiciously used too near the drcum- 
e of the lens, and the capsule of the vitreous hu- 
is torn through ; so that when you make pressure 
) globe, instead of the cataract coming forward, a 
portion of vitreous humour is protruded. In this 
he operator should not attempt to f(nrce out the cata- 
but should endeavour to entangle it as much as 
le, so as to prevent the esci^ of the vitreous hu- 



«:ured ; the field ot tne P-P" ~~— " ' 
when that iMtrument i. employed. The Iom 
;'^on of vitr«». humocT doe. not ^^ 
With the .«ooe« of the ope««on ; in4e^,^ 
«id, ».d perhap. ju.Uy, that the »<« "^ » " 
i, rather henefidal thMi otherw.«^ It woul 

tremelv dangeroM experiment, however, to ei 

;::::1,utariWtain,u».tity. Thelo»^ 

„f thi» humour dmold not prevent the operate 

Seting the operation in the best po«.ble wa, 

r„„ J the lo««. fragmen* of the op^jue 1 

different portion, of op«iue membrane or cap 

Another unfortunate drcumstance whid 

happen., i. the introduction of the cornea k 

the Wl. of the com«i ; the con-au«.ce, 

he, that the ««tionofthe oomeawUlber. 

„,ay interfere with the .uoc«.of A»JP« 

„J^ not be detailed. I>»«"'y "^ '^ 
, u iww) hvoractioe. Wenzel,pertia 
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deliberate ; dose the eyelid ; consider what is best to be 
done ; and having made up his mind on that point, proceed 
with firmness and decision in the operation. 

With respect to the after-treatment, the principal ob- 
ject will be, as far as possible, to prevent inflammation. 
A compress of fine linen or cambric, kept wet with cold 
water, should be applied to the eyes, or rather to the eye 
opposite that which has been operated upon ; it should be 
fixed by means of a bandage, carried round the occiput, 
crossed in front, and pinned on the sides of the nightcap. 
The patient sha(|^ be carried to bed after the operation ; 
placed in the recumbent posture, with his head a little 
elevated, and the room should be darkened. He should 
be allowed nothing but barley-water, tea, or water-gruel, 
for the first few days ; and if there should be any symp- 
toms of inflammation, such as pain, a sensation as if there 
were some external body in the eye, accompanied with 
quickness of pulse, a quantity of blood should be imme- 
diately taken away from the arm. 

It will be better not to disturb the bandage, or raise 
the lid to examine the eye, for at least three days, unless 
the patient should feel any considerable pain or irritation ; 
for, in that case, it would be advisable to ascertain the 
cause by examining the eye. The patient should be kept 
in bed in the recumbent posture for five days, and not 
even be suflered to rise for the evacuation of his faeces ; a 
bed-pan should be used for that purpose. At the end of 
that time he may get up to have his bed made. The best 
way of preventing irritation is carefully to avoid making 
any undue pressure on the globe of the eye. 

Great care must be taken, in ad)M%\.\tv% xJaife XsasAsM^- 
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whether there are any snch before the operati 
should be any tendency to inversion of the ! 
prerent the lid from rubbing against the at 
globe by means of a bit of adhesive plaster fat 
cheek. It has been already stated that to op 
eye is sound, is not advisable ; neither is it ri 
should be a cataract in each eye, to aperati 
once, unless the patient should particularly d 

SECTION 3. Oir THE OPKRATIOIT FOR 
BOLUTIOy OF THE CATARAC1 

The third operation is that for procuring f 
cataract, which is particularly adapted to 
of cliildren. This renders it necessary to c 
servations on congeuital cataract. Childrer 
frequently either bom with cataract, or wit] 
to cataract, which speedily makes it appear 
it is not common to find an absolute opad 
or of the capsule containing it, at the birt! 
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Mr. Saunders, who has given particular attention ta cata- 
ract in children, is the capsular. In general, he found 
the lens itself more or less absorbed, the anterior and pos- 
terior layers of the capsule being opaque and adherii^. 
The appearance of the cataract is somewhat different from 
that in the adult ; there is an opaque nucleus either at 
the centre or some part of the ciraimference, and the rest 
has an unequal opacity, or streaked reticulated appear- 
ance. . Another circumstance peculiar to congenital cata- 
ract is the unsteadiness and constant motion of the eye, 
which it is not difficult to explain. The eye has never been 
accustomed to have its vision fixed by objects, unless, 
perhaps,, very imperfectly^ and consequently the will has 
never been in the habit of influencing the muscles which 
give direction to the globe of the eye. Hence its un- 
steady and constant motion. 

It was formerly deemed advisable to defer the operation 
for cataract in children, but Mr. Saunders has introduced 
a mode of operating in these cases which may be resorted, 
to at any age. This is certainly one of the greatest im- 
provements which have been made in this branch of sur- 
gery, not only because vision is extremely important for 
the purposes of education, but because, if the operation 
be delayed, a very considerable time will elapse before the 
patient can acquire a command over the eye, in Gonse*> 
quence of the want of voluntary influence over the 
muscles. Another and more forcible reason, why this 
operation should not be delayed, is, that it is an universal: 
law in the economy of nature, that all parts which are- 
not exercised lose more or less of power ; and, conse* 
quently, the retina, from not being auQC^i9Xom«\\i(^x«»£c<^ 



power ot vision imui wiw euu.w.w^. ... 
tinguish between light and darkness. The O} 
in general be performed with a hope of succ 
the age of eighteen months and four years. 
fler8*s mode of operating is not confined to ' 
of children ; it may be employed also in the 
adults, provided they are fluid, soft, or memb 
racts. 

This operation is not entirely new; in 
works, some instances are mentioned, where 1 
a very similar operation. He tells you tl 
where the cataract was too soft for depressii 
times lacerated the anterior layera of the cap 
admit the aqueous humour and procure it 
the cataract. Hey, Scarpa, and Ware, ha* 
similar operations. We are not, however 
those as the inventors of any practice who 
employed it here and there, without statin 
rules for its general applicability. 

Tt lit to Mr. Saunders that we are indebt 
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operation ia very simple; it consists merely in 
an opening in the anterior layer of the capsule of 
I, breaking up more or less the texture of the cata- 
1 admitting the aqueous huniour, in which the ca- 
8 dissolved, and by this means absorbed. It may 
) properly called an operation for the absorption, 
r the solution of the cataract, since absorption is 
mate object of it. The instrument required is a 
very similar to that employed in the operation fo^ 
ig ;, the point, however, is somewhat different ; its 
!rs kre made cutting. It will be right, before the 
)n, to use belladonna for the purpose of dilating 
>il, so that the cataract may be distinctly seen. A 
{uantity of the extract of belladonna, softened to 
sistence of cream, may be introduced into the eye, 
ired round the lids. 

perating on the adult, the patient should be placed 
same position as in the operation for couching ; 
n are better placed in the recumbent posture, with 
ad fixed on a pillow. Sometimes a speculum is 
td to steady the eye ; PeUier's speculum is the best 
s purpose. The needle may be introduced either 
same way as in the operation for couching, or else 
h the cornea. In the latter case there are two 
of operating, called the anterior and the posterior, 
former, the needle is introduced at the distance of 
line from the junction of the cornea with the sde- 
carried parallel to the iris, and turned inwards, so 
ireak up a portion of the capsole of the lens. In 
isterior operation, the needle is carried throng the 
or chamber, a Uttls beYuiv^ \Yvfe\m^«tA 'Qafc^ss^^»:«• 



the principal object mim oe* m u& 
pre\'ent inflammation. It it better in this of 
to attempt to do too moch at once ; bat rathe 
it frequently, than to break up the testure too 
at once. 

SECTIOJr 4. GENERAL REMARKS OV TH 
TIGN FOR CATARACT. 

Having described these diffmnt operatioo 
necessary to consider which of them it may 
pedient to adopt. It appears that in those 
admit of the operation for solution, namely 
and most cases of membranous cataract, that 
greatly preferable to any other. Soft, fluid 
branous cataract cannot be depreaed. It is 
operation for extraction might be performed 
l)e considered that the operation for sohition i 
easy, and that it does very little injury to th 

In firm cataracts, where it is a matter oi 
yxThitthar t.hfl onemtion for depression or extr 
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cornea ib very flat, and the anterior chamber neoessarily 
small, or in cases of contraction of the pupil, myosis, or 
areas soiilis. 

There are some cases in which the unsteadiness of the 
eye is so great, either from spasmodic motions to which 
Ae patient is subject, or from invincible fear or stupid- 
Ity, that it will not be advisable te sttempt the opera- 
tion. These remarks are borne out by the case of a 
woman in St. Thomas's hospital, who had cataract in both 
«yes, and was operated on by Mr. Oreen. When the 
operation was proposed to her, she immediately consented ; 
and, supposing that she would have sufficient resolution 
to go through with it, he sat down with perfect confi- 
dence to perform the operation for extraction. She no 
sooner, however, fdt the pain— pain it can scarcely be 
called— the uneasiness rather, arising from the applica- 
tion of the instrument — than she could not keep her head 
at all steady, but threw herself into all sorts of postures. 
He succeeded however, but with great difficulty, in mak. 
ing a very indifferent section of the cornea, and in ex- 
tracting the cataract from the eye. He was then induced 
to attempt the operation on the other eye ; and if the 
patient was unsteady during the first operation, she was 
ten times more so during the second. The consequence 
was, that though he comj^eted the section of the cornea 
in the second, he found he could not proceed without the 
risk of doing considerable injury to the part ; and he 
thought it best to leave the cataract in its place. 

Where there are no contra-indications to deter us from 
performing the operation for extraction^ it is undo^ah^saSt^ 
the moat effeotatA operaticm, «a Vt oom^^KMSi^ tsklq^^'^'^ 
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disease ; but then it requires much more skill and dexte- 
rity than the operation of depression ; and the want of 
sufficient skill is more likely to prove injurious to the 
patient. The operation for depression is extremely asiy, 
but it has its disadvantages. Not nnfrequently the ests- 
ract rises again, and it will be neoeseary to repeat the 
operation. If the cataract be depressed on the retina, 
the patient will experience constant pain, which sone- 
times terminates in amaurosis. It sometimes happens, 
after the operation for couching, that the patient is seised 
with vomiting, accompanied with acute pain. This has 
been supposed to be the consequence of wounding the 
ciliary nerves. Whether this opinion is well founded is 
doubtful, but it commonly happens, that when the opera- 
tion is followed by vomiting, the cataract rises again. 

No judicious surgeon will, indiscriminately, prefer ooe 
mode of operation to another ; his opinion must be decided 
by the nature of each particular case. In general, where 
the nature of the cataract admits of it, the operation iof 
solution is preferable. In cases where the operation lor 
extraction is not contra-indicated, it will be prefersUe to 
that of depression, if the surgeon has had sufficient oppor- 
tunities of acquiring dexterity ; but if he has not bem 
much in the habit of performing the operation, the opera- 
tion for depression is the safer, though lass eflfoetoal 
course. 

SECTIOV 5. OPERATION FOR ARTIFICIAI. PUPII- 

Where, from some defect of the cornea Ofr iris, or the 

p&ru connect^ with them, tViexe \« lio ^^assage for the 

raya afligbt^ the operation {or ani^dA vwp^^'^t«^5attA^ 
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which consists in making a section with a cutting needle 
through the iris, which, by the elasticity of its fibres, 
separates the edges, and makes a passage for the rays of 
light. Cheselden was the first surgeon who performed it. 
There are three modes of performing the operation : — 
1st, by a simple incision of the iris, technically called 
coroiomia ; 2dly, where a portion of the iris is cut away, 
which operation is called eorectomia ; 3dly, where the iris 
is turned away from its attachment to the ciliary liga- 
ment, which is called oorediafysig*, 

The simple incision of the iris is seldom resorted to ; 
the operation of excision of a part of the iris was recom- 
mended by Mr. Gibson, and is certainly the best when ike 
case admits of it. Mr. Gibson's mode of performing it, is 
to make an indsion with a knife^ as near as possible to 
the iris, and then, making gentle pressure on the globe of 
the eye, so as to protrude the iris, to snip aS a portion 
with a pair of scissors. If the iris was adherent, so that it 
ooald not be p^truded, he hooked it forward with a little 
hook, and then snipped away a portion with the scissors. 

The operation <if separating a part of the iris from its 
attachment to the ciliary ligament may be performed with 
Scarpa's needle. The needle should be introduoed on the 
outer side through the cornea, at the distance of two lines 
hrom its junction with the sclerotica, and carried across the 
anterior chamber parallel to the plane of the iris. The 
point is then to be directed through the iris towards the 
inner side, and then, carrying it backwards and outwards, 
the iris is to be detadied from the ciliary ligament. 

The ezdsion of a portion of the iris is the preferabU 
opention, but where the case does tx^ ^xiaxcR.>x^'^K!» 
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the operatiou to the circumstanoes of each part 



CHAPTER VII. 
AFFECTIONS OF THE EYEBA] 

SECTION 1. OK FUNGUS HJEMATODES OT 

The first disease deserving of our attention h 
haematodes of the eye, malignant fungus, or a 
by some, medullary sarcoma, a disease which 
fatal, unless an operation be early performe 
then the chance of success is extremely doubt 
appears exempt from this complaint, but 
quently attacks the young ; and a large prof 
cases occurs before twelve years of age. 

8TMPTOM8 OF FUNGUS HJBMAT0DE8 01 

- • « ..^- *.v^ 
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anoe enlarges into a prominenoe, proceeding from the 
bottom of the eye towards the cornea, and as it reaches 
the lens, care must be taken that it is not mistaken for 
cataract. There is one appearance, honrever, at this stage, 
by which the one can be distinguished from the other ; 
upon the opaque substance, or the retina, of which its 
covering consists, branches of the arteria centralis retinae 
may be seen ramifying. 

The other symptoms are loss of yision, and the iris re- 
maining immoveable. As the prominence enlarges, the 
iris becomes protruded, and the cornea distended. The 
conjunctiva becomes inflamed, the eyelids vascular, and 
in a diseased state ; and in process of time the cornea 
sloughs, an opening is formed, and a discharge of a ropy 
mucus first takes place. 

The fungus does not always protrude through the cor- 
nea, but sometimes through the sclerotic, and then it has 
a purple, livid hue, and is covered by the conjunctiva. 
When the fungus increases in size, it assumes a dark red 
colour, its surface is unequal, and irregular ; it bleeds at 
the slightest touch ; the parts slough, and then there is a 
fetid, sanious discharge. During the progress of the 
complaint, the health becomes affected, the countenance 
puts on a sallow hue, and the patient wastes in flesh. 
This disease is accompanied, and generally preceded, by 
disorder of the digestive organs ; the appetite is impaired ; 
and there are present all the other marks of derangement 
of the general health. When the strength and health 
are broken up, the disease very soon* comes to a termina- 
tion. . The dose of the disease is ^TetseQ^QL V] \L<»cjC\^l«^«5e ^ 
«5 xf that of most complsdnts Crom vAiv^ xJRfc ^|?s»«p^ 
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health has suffered much daring their prognm. In fon- 
gus of the eye, the reit is completely destroyed, there it an 
affectioa of 4he nervoui system ; snd in ehildrsa, con- 
vulsioDS oome on, whidi terminate tfanr cooitawi* ^ 
all stages of the disease, there is a tendency to theei,«nl 
they generally prove destructive to lifiew 

If the appearances of the eye be examined, littte cKiV' 
ence will be found in them from dioee of fonges iniay 
other part. Thero is a grumons appearance on ths tor- 
face, and the fungus bears a striking resemfafauice to dtf 
medullary matter of the brain; not unlike c re a m to the 
sight. The appearances, howerer, vary in differant ten* 
of the complaint. No one tCKture of the eye is Iree fron 
it. It fre^ently oommences from the optic neite, ff* 
tends to the retina, sclerotic, and ohoFaid coats; bat, on 
ezanxining a fungus of the eye, it woold be ^ffisolt to 
say where it began, the disoiganizatioii is ao ooofleM* 
the retina is destroyed— the hnmoors are abeorbed— the 
choroid protrudes, and Tery little of the natural teiture 
18 left. 

In some cases the grnter part of the anterior duonber 
is filled with a dark substance, like the pigmentum nignuB. 
In some instances the disease extends along tks eplie 
nerve, which enlarges, becomes altered in testaie-Hif s 
brown colour — and reaches the brain, which, will aba be 
affected by the disease. Tlie only remedy in this ditOMf 
is the extirpation of the eye, and this in the early itsge. 
In most cases, the operation proves nnsiinonssfiil^ in eoii- 
aequeDoe of its not b^ng petfoannfld vuffidently earty, tr 

before there is a dispoaitioin. la i^ 0(KaX\X]i^tMVDL\AT«^^ 

duce the disease. 
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SECTIOX 2. CANCER OF THE ETE. 

By cancer of the eye is meant, not cancer of the globe 
of the eye, for it rarely or ever commences in it ; but it 
begins in the appendages and conjunctiva, and then ex- 
tends to the globe of the eye ; its common seat is in the 
conjunctiva. Cancer of the eye at the onset resembles a 
warty tumour with an ulcer on its surface, which has 
exactly the same appearances as ulcers in other parts of 
the body ; therefore it will not be necessary to describe 
them ; it then extends not only to the globe of the eye, 
but to the palpebral lining, the ladirymal gland, th« 
periosteum of the bones forming the orbit, and the an- 
trum ; in fact, the^ globe and its appendages become one 
entire mass of disease. 

No good can be expected in the treatment of thitf com- 
plaint unless the cancer be early removed by the knife. 
In the progress of the disease the general health becomes 
broken up. 

SECTION 3. MELANOSIS OF THE EYE. 

The eye is sometimes affected with melanosis, when it 
is converted into a peculiar black texture, a substance of 
sooty blackness. Should this a&ction be confined to the 
(^obe of the eye ; if the optic nerve is not involved in 
the disease ; if theni be no evidence of any internal organ 
being affected ; it is, under these drcnmstances, advisable 
to give the patient a chance, by its removal. In many 
cases where it has been performed early, the operation 
has succeeded, and the life of the patient has been «sx«d v 
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if the operation be not performed, the tendency of the 
oompkdnt is to destroy life, and it wiB go on to its de- 
structicm* 

SECTION 4. EXTIRPATIOK OF THE ETE. 

Although this operation appears finmidable, and is so 
to the patient, as it is a most painfol one, yet it is not 
difficult of execution. The bast mode of perJRwming it 
is as follows :— The patient is to be placed in the sitting 
posture, or, at any rate, with the head ekvaited, and in 
order to steady the eye, or shift its position, if necessary, 
pass a needle, armed with a ligature, through the fore 
part of the globe of the eye, by which means it is easy to 
steady it, or move it from one side to the other. If the 
lids are contracted, or the eyeball is exceedingly laige, it 
will be necessary to divide the outer an§^ in order to 
facilitate the operation. An assistant r^aes the upper lid, 
and the operator then introduces a double-edged straight 
knife through the conjunctiva, and divides the cellular 
membrane as extensively as he can. He next cuts through 
the oblique muscles ; and having done this, he then di- 
vides the recti muscles and the optic nerve ; to oompletd 
this last step of the operation, a curved knife adapted for 
the purpose, i9 used, and the globe <^ the eye ia thus easily 
extracted. 

It seldom happens that any heoyrrhage taksa jdaee 
which may not be stepped by dossils of lint. The lids 
are to be brought in imposition, a compress of Knen is to 
be applied over the eye ; inflammation should be guarded 
against, and the patient should not be neglected ; for al* 
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though inflammation does not frequently siipenrene after 
the operation, yet it sometimes comes on, eoctends to the 
membranes of the brain, and proves fataL 



CHAPTER VIII. 

ACCIDENTS TO THE EYE. 

Having described the various affections of the eye, it 
remains now to notice certain accidents to which it is 
liable, sudi as the introduction of extraneous bodies, and 
\r0und8. 

8ECTIOK 1. BEMOVAL OF EXTRANEOUS BODIES. 

It is >very common for various minute substances to pass 
between the eyelids, and to get in contact with the ex. 
temal surfisce of the globe, or to adhere to the internal 
surface of the eyelids ; in both eases causing great pain 
and inoonveniettce by the mechanical friction produced 
by the various motions of the eye and eyelids. The 
situation of any extraneous body is immediately perceived, 
not only by direct sensation, but in consequence of the 
motion of the lids, whidi, by pasoung the part affseted, 
increases the pain, and, if the foreign bodf be small and 
moveaUe, generally lemofieB it fron the surface of the 
eye, whilst, by its adhesion to the inside of the lid, it be- 
comes a more constant source of Srritatioa. The situa- 
tion of the offending subttanoe has gveat influence on the 
symptoms which fdknr. When the eartraaeous bod^ It 
lodged on that part of the oonxaii<*iVf%^\i\d(v\aia» "^ca 



coiTiea, is certain, uit<o«» 

casen out of ten, the foreign body is lodge 

r. per eyelid, and the symptoms come on mt 

and 8e\'erely, in consequence of its greatei 
tion. In order to remove the foreign 
upper eyelid, which may be done in the fol 
take the ciliary margin of the eyelid betw 
and finger, draw the eyelid downwards an 
from the eye, and with the end of a prob 
against the upper part of the lid, then 
margin backwards over the end of the p 
the upper eyelid is everted, and the mucoi 
on this surface the extraneous body 
fmmd, and may be removed by the po 
If the foreign body be on the lower eyt 
tion will be attended with little difficult 
Extraneous bodies sometimes rest on 

, cornea, and produce nearly the same i 

they were attached to the under varfac 
^'-^ tiimiffh not quite so great pain. If 
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petient into a good light, separate the lids with your fingers, 
and direct the patient to look attentivdy and steadily at 
any object before the eye, then, having a dear view of the 
flrtraneous body, insert the point of the cataract needle 
bdow it and raise it from its situation. 

SECTION 2. PSKETRATIKO W0UKD8 OF THE ETE. 

Penetrating wounds of the globe are attended with 
great risk of serious inflammation. Even in the opera- 
tion for cataract, where the least possible violence is in- 
flicted, most violent inflammation frequently ensues : it 
18 not surprising therefore that wounds, the result of oon-> 
iiderable violence with coarse blunt instruments, attended 
with lacerations and contusions, occasion most serious in- 
flammation of the eye, in many instances attended with 
destruction of its function. In all these cases strict anti- 
phlogistic treatment, perfect rest to the eye, rest to the 
body, and low diet, are indispensable : this is the consti- 
tutional treatment in all cases of wounds penetrating the 
cornea or sclerotic. The local treatment will of course 
vary with the case. 

In these cases it sometimes happens that blood is effused 
into the chambers : the mere presence of blood, is in itself 
of little moment ; because it wiU be absorbed ; but its 
presence in the chambers of the eye, shows that an in- 
jury has been offered to the internal part which is likely 
to prove serious in other respects. It induces congestion 
of the retina, and Impairs the function of the organ in 
the same manner as a violent blow on the head will im- 
pair the functions of the sensorium : so that a blow on the 
eye^ by produoiog oongettioii o£ tibia n^AXA^ tqk^Xsa "^e^ 
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Ahe artificial opening remains. Sometimes, 
of the oomea and iris, displacement of the lei 
In such cases it is advisable to enlarge the 
extract the lens, otherwise, it may produc 
and inflammation of the eyeball. In some 
protrudes ; if it be uninjured, it may somet 
to contract by the joint stimuU of light ai 
this should fail, the protruded portion shou 
by the scissors, so as to offer as little obeta 
V tc dcatrixation. 
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THE END. 
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